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DISCLAIMER: 
The information contained in this manual is subject to change due to 
improvements in design. Though this document has been checked for 
inaccuracies, Aerotech does not assume responsibility for any errors 
contained herein. 

TRADEMARKS: 
Unidex is a registered trademark of Aerotech, Inc. 

IBM PC/XT/AT are registered trademarks of the International Busi- 
ness Machines Corporation. 

ORGANIZATION OF DOCUMENTATION FOR UNIDEX 11: 
Up to four manuals may have been shipped with your Unidex 11 Con- 
troller, depending on the options ordered. Of the four manuals, two 
supply basic data regarding programming and hardware support infor- 
mation. These manuals are respectively: 

0 Unidex 11 Motion Controller Programming 
Manual-which is this manual 

0 Unidex 11 Motion Controller Hardware Manual 

Depending on the options supplied with your Unidex 11, one or both 
of the following documents may have also been supplied: 

0 U n i h  11 Motion Controller Options Manual 

U n i h  11 Interactive Control Sojbvare Manual (SSPI) 

Please review in detail this manual, U n i k  11 Motion Controller 
Programming Manual, before proceeding to other documentation. 
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ORGANIZATION OF THIS MANUAL: 

This manual is divided into four distinct parts, each treated as a 
separate manual with its own Table of Contents and Index These 
four parts are: 

Part I= I . h n  to Unidw 11 
Part 11: Menu-Dtiven Front Panel Programming of the U n k k  I 1  
Part IIk Programmable Acceleration/DecelerQtion for the Unidex 11 
Part N: RS-232 Serial Intetface Programming of the Unidex 11 

Information on Service and Repair, as well as Warranty information, 
is located at the back of the manual. 
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PART I 

INTRODUCTION 
TO THE UNIDEX 11 
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CHAPTER I: GENERAL DESCRIPTION 

Unidex 11 is a multi-axis (1 through 4 axes) microprocessor-based 
motion controller. It is available in four packages: a 3U (6" high one 
to two axes) desktop cabinet (model UllM), a 6U (12" high) one to 
four axis desktop cabinet (model UllS), a 6U high 19" rack mount 
chassis (model UllR), and a high power 19" rack mount chassis for 
heavy duty applications (model U11H). All four configurations are 
shown in figure 1-1. The latter three configurations are capable of 
one through four axes of motion control, and are capable of both 
closed loop DC brush servo and open loop stepping drive control. 
Any combination of closed loop DC drives or open loop stepping 
drives can be accommodated. That is, drives can be "all" DC or "all" 
stepping, or any combination of the two. (The 3U high two-axis pack- 
age is only capable of open loop stepping drive control, using the D or 
DM Series stepping drives.) 

Table 1-1 lists specifications for various standard DC motor/drive 
combinations available with Unidex 11. 

Table 1-2 lists various standard stepping motor/drive combinations 
available with Unidex 11. 

Torque vs. speed specifications for DC motor/drive and stepping 
motoridrive combinations (listed in tables 1-1 and 1-2) are shown 
respectively in figures 1-2 and 1-3. 

Note that for the DC motor/drive torque speed curves of figure 1- 2, 
only one DC servo drive amplifier module is used for all motor com- 
binations (1017LT through 1410LT). The drive amplifier varies only 
in its DC bus voltage specification. This voltage is supplied by a 
central power supply within the given chassis. This power supply can 
be configured to supply various levels of DC bus voltage to the 
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CHAPTER I: GENERAL DESCRIPTION 

DSI.8020. (See user manual U n i k  11 Motion Controller Hardware 
Manual for more information). 

As for the stepping motor/drive torque speed curves of figure 1-3, a 
given stepping motor (50SM through lO1OSM) is matched to a unique 
stepping translator drive module, (except for the 310SM and 510SM 
motor, which uses the same DMV8008 stepping drive module). See 
user manual Unidex I I Motion ControUer Hardware Manual for more 
information. 
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PART I: INTRODUCl'ION 

3U Desktop Cabinet 
Model U11M 

High Power 19" Rack Chassis 
Model U11H 

6U 19' Rack Chassis 
Model U11 R 

Figure 1-1: Unidw I1 Rogrunmable Multi-Axis Motion Control Family 

6U Desktop Cabinet 
Model U11S 
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DC MOTOR P/N 1 1017LT ! lOSOLT 
I 

Continuous Torque 
(M=) 

(02-In) 17 50 
(N-m) 412 0 3 5  

Peak Torque (Mar.) 
(&-In) 82 186 
( N - 4  a58 l.31 

Maximum Speed 
(RPW 6500 4400 

Motor Rotor Inertia 

DC Drive AmpWr 
settings 
(DC Bus Voltage) 40 40 
(Max, Peak Current) 20 20 
(OutputFusio&Amps) 4 5 

Weights 
Motor (Us) 1.7 4 

Motor Frame 
NEMA 2 23 23 

Maximum Input 
DC Drive Power 
(watts) 90 145 

Maximum Output 
Motor Shaft Power 
(watts) 60 115 

Tab& 1-1: DC MolorDtive Specifcacions for the U n i k  11 

I I i 1 I I I I 1 I I I 1 , )  
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STEPPING DRlVE P/N 

STEPPING MOTOR P/N SOSM 

Static Torque 
(02-in) 
(N-m) 

Motor Speed 
RPM 

Motor Rotor Inertia 
~ z - ~ n - ~ e c ~  
K ~ - M ~  

Motor T --+ 
Motor Frame 

NEMA2 

2-Phase Hybrid Permanent Magnet, 1.8/Full Ste 

160 
8 
Bipolar 

20 
9.09 

460 

400 

23 

Unipolar 

1.05 

Stepping Drive 
Volts (DC) 
Amps 
TVpe 

Weights 
Motor (Lbs) 
(Kg) 

23 

Maximum Input 
Stepping Drive Power 
(Watts) 

Maximum Output 
Motor Shaft Power 
(Watts) 

34 

. Table 1-2: Stepping MotorJDrive Speci'ations for the Unider 11 

34 42 42 
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CHAPTER 1: GENERAL DESCRIPTION 

mk 
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0 

no 1 ~ ~ J I ~ ~ ~  
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Motor Sped  (gm) Motor Speed (Rpm) 

Figure I-2 DC MoSor/Dnve Torque vs. Speed Specs 

-6 
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PART I: INTRODUCTION 
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Figure 1-3: Stepping MotorlDnve Torque vs. Speed Specs 
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CHAPTER 2: UNIDEX 11 PRODUCT SUMMARY 

SECTION 2-1 ABOUT THIS MANUAL 

The Unidex 11 family of controllers contains many standard and op- 
tional features, organized into a highly compact structure. These fea- 
tures constitute both hardware (control board, DC and stepping 
drives, and power supply) and a menu driven control interface, all 
housed in a single and highly rigid chassis. 

The hardware and software control structure of Unidex 11 is 
designed to be highly versatile, and can fill a multitude of iigplications 
using only the standard configuration. 

This section summarizes the standard and optional features of the 
Unidex 11. References to the main body of this manual are provided 
to direct the user to more specific information regarding the various 
programming functions of the Unidex 11. 

Hardware specifications (i.e., cable connections for the optional 
JP4 Joystick, the TDT program selection module, etc.) are contained 
in a separate manual (see the Uniden 11 Motion Controller Hardware 
Manual). The hardware manual provides specific information regard- 
ing the DC servo amplifier module DSLS020, stepping translator 
modules D1401, D3001, DM1501, DM4001, DM4005, DMV8008 and 
DMV16008, as well as information regarding the connections of exter- 
nal peripherals. 

Information on options for Unidex 11 (e.g. optiom'pertaining to 
programming) can be found in two other documents. They are U n i h  
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CHAPTER 2: UNIDEX 11 PRODUCX SUMMARY 

11 Motion Controller Options Manual and Unidex 11 Interactive Con- 
t r ~ r  s0fi~wa.1~ (SSPI) ~ a n u ~ ~ .  

NOTE: These documents are only supplied if the given option is installed in 
UnMex 11. 

SECTION 2-2 UNIDEX 11 CONTROL SUMMARY 

A. FRONT PANEL CONTROL & PROGRAMMING 

The Unidex 11 provides a menu-driven format to facilitate front 
panel programming. Every controller operation is available through 
the menu screens. There are no special codes or key words to remem- 

u ber, the operator simply makes a mode selection from the main menu, 
steps through the mode menu until the desired function appears, then 
either enters data or performs the function using the keys indicated on 
the display. See Part 11 (hgmmming Unidex 11 Through Menu- 
Driven Front Panel) of this manual for specific information regarding 
front panel programming. 

B. EXTERNAL CONTROL AND PROGRAMMING 

Programming commands can also be input through one of the 
remote interfaces to the Unidex 11. The following sample of com- 
mands are used to construct motion programs in the Unidex 11 
through the remote RS-232 serial interface (standard interface) or the 
IEEE-488 parallel interface (the optional interface explained in the 
U n i k  11 Motion Controk Options ManuQI). Specific information 
regarding the external programming of the Unidex 11 through the RS- 
232 Interface is outlined in Part IV of this manual. 
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PART I: INTRODUCTION 

Motion Commands 

Avdddddddddd 

Ra 
Sa 
a Fffffff 
Dvdddddddddd 

Set absolute mode position tracking 
AcceUdecel ramp time to nnnn milliseconds 
his a home (see note). 
Set incremental mode position tracking 
Wait until input state 11,12,13,14 matches wvv 
where v = l,O,X 
Load position register a with dddddddddd and 
direction v where v = + or - (see note). 
Start free nm axis a after stop (see note). 
Stop free run axis a (see note). 
his a move at feedrate ffffff stepsisec a distance of 
dddddddddd steps in direction v where v = + or - 
(see note). 
his a free run at feedrate fEffff stepdsec in direc- 
tion v where v = + or - (see note). 

Note: Axis a indicates the X, Y, U or V axis. 

110 and Proaram Flow Commands 
-- - - 

BF Turn beeper off 
BN Turn beeper on 
DBnnn Set digital output to nnn BCD format 
DDnnnn Set digital output to nnnn (0 to 4095) in binary for- 

mat 
C S m I w w  GoSub label #M if input state is ww where v = 

0,1,X (true, false, don't care), else continue 
CTmIww GoTo label #m if input state is ww where v = 

0,1,X (true,f&e,don7t care), else continue 
GSM GoSub label #M 
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CHAPTER 2: UNIDEX 11 PRODUCI' SUMMARY 

GoTo label #M 
Assign label #M to a command block 
Program stop (end of program execution) 
End repeat loop on input state ww where v = 
l,O,X (true, false, don't care) 
Repeat loop end 
Repeat program 
Repeat loop start, nnnn repetitions 
Subroutine return 

Edit Commands 

EM Begin downloading program #nn. Existing 
program #nu will be deleted automatically 

E$M Delete program #nn 
E$OO Clear program memory (all programs) 
% End edit (downloading) 

Print Commands 

Insert block (line) numbers when printing 
programs (for editing purposes) 
Cancel block (line) number printing (default) 
Print directory listing 
Print program #M 
Print status bytes 
Print a axis position register value (a = X,Y,U or V) 
Print all programs in memory 
Query (serial poll); Unidex 11 returns first status 
byte 

Mode Commands 

AM Run program #nu in Auto mode 
BM Run program #nn in Block mode (subsequent 

< LF > will execute successive program blocks) 
D Cancel R or S command 
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PART I: INTRODUmON 
1 

I (string) Execute program block (string) in the Immediate 
mode ("String" is any valid motion program com- 
mand) 

L Put Unidex 11 in Local-with-Remote-Enabled 
mode 

0 Cancel Hold mode (default) 

R Enable Remote mode from host (with JP4C, HSBI, 
PSWD only) 

S Enable Joystick mode from host (with JP4C, HSBI, 
PSWD only) 

Initialization Commands 

C Reset Unidex 11 to power up conditions 
J Set up Unidex 11 to send service request after ex- 

ecution 
K Cancel set-up to send service request (default) 
M Set up to transmit status in binary format (default) 
N Set up to transmit status in hex-ASCII format 
T Trigger to start program execution 

rn 

SECTION 2-3 APPLICATION PROGRAM EXAMPLE 

The following application example illustrates the programming ver- 
satility of the Unidex 11 controllers. 

For this example, the program is written for transmission through 
the external RS-232 or IEEE-488 interface. Of course, this program 
example could have just as easily been written in the "menu driven" 
format (the front panel operation). 

APPLICATION: A product is to be automatically inspected for 
flaws using an eddy current probe. Any flaws are to be sent to and 
mapped by a host computer. 
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CHAPTER 2: UNIDEX 11 PRODUCT SUMMARY 

SOLU77ON: A two-axh Unidex 11 controls an X-Y linear stage to 
produce a raster scan pattern. "On-the-fly" position data is sent to a 
host computer via an SEO (Serial-Clock Output) option System 
resolution is 0.001 idstep. 

Command Description 

HXY* 
IN* 
NC* 
AD200* 
LBlO* 
OTlXXX* 
CS1511XXX* 
CI2OIxlXX* 
GTlO* 
LB208 
OTOXXX* 
HXY* 
PS* 
LB15' 
OTOlXX* 

YD6OO8 
RS4* 
XF4000D40000* 
YF6000D200* 
XD-40000* 
YD200 
RE* 
XD40000* 
YD2OO8 
XD-40000* 
OTXOXX* 

Home axes 
Set incremental mode 
Non-corner-rounding mode 
Set accevdecel ramp time to 200 mSec. 
Label 10 
Set output 01 ON to signal operator 
GoSub label 15, if input I1 is ON (run scan) 
GoTo label 20, if input I2 is ON (quit and go home) 
GoTo label 10 
Label 20 
Turn OFF operator signal 
Home axes 
Program end 
Label 15 (subroutine) 
Turn off operator signal and activate probe (output 
0 2  ON) 
Advance to start position 
Repeat loop start; repeat four times 

Basic scan repeated four times 

End repeat loop 

Final scan 

Deactivate probe 
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PART I: INTRODUCTION 

AB* 
X D l O O O  
YD4OO8 
IN* 
SR* 

Set absolute mode 
Return to load position 

Set incremental mode 
End subroutine 

Initial 
Four 
Scans 

< ' 
Start Position 

position 
k il, +* ' Home Position 

NOTE: An additional programming example for Unidex 11 involving menu 
driven (front panel) input can be found in appendix 1 of Part II of this 
manual. 

SECTION 2-4 STANDARD AND OPTIONAL ACCESSORIES 

The Unidex 11 can be equipped with a number of options to en- 
hance its versatility. In addition, several accessories are available for 
the Unidex 11 to complete a high performance motion control system,. 
Descriptions of the major options and accessories follow. 
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CHAPTER 2: UNIDEX 11 PRODUCT SUMMARY 

A. MODELS JP4,JP4C,JP4D JOYSTICK CONTROLS (OPT) 

0 Three joystick options: standard, computer-enabled and 
digitizing 

Controls up to 4 axes 

0 Highflow speed select button 

0 Independent, programmable speed scaling of each axis 

The Unidex 11's three joystick options utilize the same joystick ac- 
tuator which features two-axis simultaneous control, an axis- pair 
select button (X and Y/ U and V), a speed change button and a third, 
bat-handle button used to execute a program. 

The general purpose joystick control (JP4 option) is outlined in Part 
I1 of this manual (section 2-2 H). The JP4D option is similar to JP4, 
but adds the capability of joystick position digitizing (see Unidex I1 
Motion Controller Options Manual for more information). 

The JP4C option enables control of the joystick mode from a host 
computer connected to the Unidex 11. The JP4C option allows posi- 
tion digitizing in four axes by allowing the host to access position 
registers on the Unidex 11 through program control. (See Unidecr I1 
Motion Controller Options Manual for more information.) 

Jovstick S~ecification 

Control Features Direction and proportional velocity for two or- 
thogonal axes 
HighJlow speed select 
Axis pair (X,Y or U,V) and feedhold select 
Program execute or position digitize select 
Programmable speed scaling per axis: 250,000: 1 
ratio 

Scaling 
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PART I: INTRODUCTION 

Size 3.9"H x 3.9"W x 4.25"D 
(99mm x 9 9 k  x 108mm) 

Weight 0.7 lbs (432 kg), including cable 
Cable 5 ft. (1,Sm) with 15-pin connector 

B. MODEL SSP-I SOFWARE SUPPORT PACKAGE 

The SSP-1 Software Support Package is a powerful motion program 
development aid that harnesses the power and memory capacity of 
any PC/XT/AT compatible computer for use with the Unidex 11. This 
software adds linear and circular interpolation capabilities to the 
Unidex 11. 

Menu-assisted program creation and editing make even complex 
multi-axis motions easy to develop. Programs can be downloaded to 
the Unidex 11, or run from a PC with the Unidex 11 in the immediate 
mode. Motion status display, program position digitizing (with the 
JP4C or JP4D accessories) and program transfer and print are some 
of the additional capabilities of this versatile development tool. For 
more information, see Unidex 11 Interactive Control Sofrware Manual. 

SSP-1 Specifications 

Hardware re- PC/XT/AT or compatible, running PC-DOS or 
quired MS-DOS 2.10 (or later) 
Memory required 384KB minimum 
Program medium 5 114" floppy disk 
Interface RS-232C 

C. 1488 COMMUNICATION INTERFACE (IEEE-488) 

The optional IEEE-488 (GPIB) interface for the Unidex 11 
replaces the standard RS-232C serial interface. The Unidex 11 func- 
tions as both a listener and a talker, so interactive control and up- 
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CHAPTER 2: UNIDEX 11 PRODUCT SUMMARY 

loading of status, data and program information to a host controller 
are possible. (See Unidex 11 Motion Controller Options Manual for 
more information.) 

NO= The High Speed Binary Interface option (HSBI) is not available on a 
UnMex 11 equipped with the IEEE option. 

D. Dl0 DIGITAL INPUTIOUTPUT INTERFACE 

The DIO option provides a port to output up to 12 bits of informa- 
tion (software configuration as binary or 3-digit BCD), or to input 2- 
digit BCD to call and execute up to 99 stored programs. The input 
configuration also provides two lines to serve as READY and 
ERROR indicators. Both the input and output configurations provide 
a strobe line to coordinate interfacing. 

DIO in the binary output configuration could be connected to a 
DIA converter to provide an analog representation of selected data. 
Alternately, in the input mode a PLC could be used to coordinate the 
calling and execution of programs in one or more Unidex 11 control- 
lers. 

NOTE: Dl0 interconnect wiring should be limited to 5 feet (1 Sm). (See 
Unidex 11 Motion Controller Options Manual for more information.) 

NOTE: The High Speed Binary Interface optlon (HSBI) is not available on DIO- 
equipped UnMex 1 1 s. 

E. SEO SERIAL OUTPUT INTERFACE 

The SEO (Serial Output) option makes Unidex 11 position informa- 
tion available for external use. CW clock, CCW clock, and marker (or 
reset) signals are available with DC drives. Clock, direction, and 
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marker (or reset) signals are available with stepping motor drives. AU 
signals can be optically isolated. 

Each SEO board provides outputs for two axes, so two SEO boards 
are needed for a three or four axes Unidex 11. The SEO option is ap- 
plicable for DC servo and stepping motor control. However, it should 
be noted that for DC iontrol (through the DSL8020 servo amplifier 
module), separate CW and CCW clock signals are provided as stand- 
ard output connections without the SEO option. However, these out- 
puts are not "opto-isolated" as in the case of the SEO option. (See 
Unidex I 1  Motion Controller Hardware Manual for more information.) 

F. HSBI HIGH SPEED BINARY INTERFACE 

The HSBI option provides an &bit, high-speed (up to 80KBIsec.) 
parallel interface that can be used with a host PC that has direct 
memory access (DMA) capability. 

Unlike the RS-232C and IEEE-488 interfaces, motion commands 
are communicated with HSBI in a binary format that reduces the com- 
putational overhead time of the Unidex 11. The result is a very high 
performance motion controllerjhost computer combination. 

Aerotech has available a cable accessory, model MBI, which is a 
shielded cable and interface circuitry assembly, specifically designed 
to interface the Unidex 11 HSBI port to a Metrabyte Corporation 
PDMA-16 high speed interface board. (See Unidex I 1  Motion Con- 
troller Options Manual and UnicIex I I  Motion Controller Hardware 
Manual for more information.) 

NOTE: The 1488 and D l 0  options are not available when the HSBI option is in- 
stalled. 
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G. MODEL TDT PROGRAM SELECTOR MODULE 

The TDT Program Selector Module is an inexpensive operator in- 
terface for the Unidex 11. Any of up to 99 programs can be selected 
and started using the TDT. With the TDT there is no risk of inadver- 
tent program loss or alteration by the operator. (See Unidex 11 Mo- 
tion ControUet Options Mmual for more information.) 

, TDT Specifications 

Program Selection Nos. 01 to 99; 00 initializes the TDT 
Program Entry 2-digit thumbwheels and execute button 
Communication 2-segment BCD 
Power SVDC, 50mA (supplied by Unidex 11) 
Size 6.25"H x 3.75"W x 2"D 

(159mm x 95mm x 551mm) 
Weight 1.4 Ibs (465 kg), including cable 
Cable 10 ft. (3m) with connector 
Other Requires DIO option to operate 

H. 14KTM EXTENDED USER MEMORY 

Unidex 11 can be equipped with an additional 8K Byte battery back- 
ed memory over and above the standard 6K Byte battery back- up. 
14K battery backed memory is a factory selected option. 

I. PSWD (PASSWORD) SYSTEM SECURITY CONTROL 

The PSWD option allows controlled access to program editing and 
system parketer selections in the Unidex 11. Operator program ex- 
ecution and manual control are unaffected by PSWD. Password sys- 
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PART I: INTRODUCTION 

tern security control is a factory selected option. This option is not 
available with the HSBI option nor the JP4D accessory. 

J. POSITION RESOLUTIONS 

Broad resolution ranges are available for the stepping and servo 
drivers used in the Unidex 11. This adds additional application 
flexibility not found in competing products. 

Stepping resolution selection is accomplished by changing two ICs 
on the appropriate stepping drive module (i.e., DM4001, DM4005, 
etc.). (These ICs are factory selected). DC servo resolution selection 
is accomplished by the appropriate selection of the incremental feed- 
back encoder. Further manipulation of feedback resolution is ac- 
complished by selecting "XI", "X2" or "X4" feedback multiplication on 
the DC servo drive module (DSL8020). 

STEPPING RESOLUTIONS: The range is 400 to 50,000 steps per 
revolution in 200 step increments. NOTE: 200 stepshev. is available, 
but not recommended for most applications. 

SERVO RESOLUTIONS: Available servo resolutions are listed in 
the table below. 

Suffix Resolution Encoder Model Max Speed 
Code (stepdrev) (r~m) 

-2 200 E200AS 6,500 
4 400 E200AS 6,500 
-5 500 E500AS 4,800 
-8 800 E200AS 6,500 
-1 0 1000 ESOOAS 4,800 
-20 2000 E500AS 4,800 
-40 4000 E 1 OOOAS 2,400 
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NOTE: Aerotech's standard encoders are sinewave type. Unidex 1 1's can be 
set up to operate with other encoder types; consult Aerotech Sales En- 
gineering for details. 

For more information on drive resolutions, refer to the appropriate 
driver section (DM4001, DM4005, DSL8020, etc.) in Undkr I I  Mo- 
tion Comller Hardware M d .  

K. INTERCONNECTING CABLES 

Various types of motor to controller interco~ect cabling is avail- 
able with the Unidex 11, as described below. 

For DC servo and stepping motors using separate cable assemblies 
(disconnect at both motor side and controller side), the following 
cable arrangements are available. . 

SMS-01 Motor-to-controller, 15 ft. (4,6m), for 50SM 
through 310SM motors used with UllM, UllS and 
UllR chassis 

HP-OB/ Motor-to-controller, 15 ft. (4,6m), for 310SM 
motor used with U11H chassis 

HP-01 Motor-to-controller, 15 ft. (4,6m), for 51OSM and 
lOlOSM motors used with Ul lH chassis 

DC-MSOI Motor-to-controller, 15 ft. (4,6m) for 1017LT 
through 1410LT motors used with UllS and UllR 
chassis 

Motor-to-controller, 15 ft. (4,6m), for 1050LT 
through 1410LT motors used with U11H chassis 
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For DC servo and stepping motors using integral cable assemblies 
(cable "married" into motor assembly, no motor connector). The fol- 
lowing cable arrangements are available (where "motort' designates 
SOSM, IOlSM, 1050LT, etc.). 

Wotor)lW Motor to controller, 15 ft. (4.6m) for SOSM and 
101SM motors used with UllS, UllM and UllR 
chassis. 

('Motor)lC31 Motor to controller, 15 ft. (4.6m) for 300SM and 
310SM motors used with UllS and UllR chassis 

(Motor)/DCW Motor to controller, 15 ft. (4.6m) for 1017LT and 
1050LT motors used with Ul  lS and Ul  lR chassis 

Wotor)/DC3/ Motor to controller, 15 ft. (4.6m) for 107SLT and 
1135LT motor used with Ul lS and Ul  lR chassis 

Refer to Unidew I 1  Motion Conttoller Hardware Manual for informa- 
tion regarding connections of motor, encoder and other feedback sig- 
nals of other types of motors not supplied. 
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CHAPTER 1: INTRODUCTION 

SECTION I -I GENERAL DESCRIPTION 

Unidex 11 is a microprocessor-based motion controller, capable of 
running up to 4 axes of DC servo or open loop stepping motors. 

This motion controller is totally menu-driven. All menus and the 
tracking display are shown on two liquid crystal displays (LCDs) lo- 
cated on the front panel. A 4 x 4 keypad is provided for program 
generation, editing and manual controls. Four sets of LED indicators 
for axes X, Y, U and V states are also located on the front panel. (See 
figure 1- 1.) 

With the standard 6 kilo-byte battery-backed RAM, the Unidex 11 
has the capacity to store approximately: 

189 4 - axis moves 
240 3 - axis moves 
333 2 - axis moves 
545 1 - axis moves 

This is distributed between 1 and 99 programs. 
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Liquid Crystal Displays 

LED Indicators 
Powar 
Wtch \ 

11 

Keypad 

(Models U l l S  and U l  l R  shown. Model U l l H  is similar. 
but without the Front Panel LEDs) 

Figure 1-1: Uniakr 11 Front Panel - I& 

-2- 
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Figure 1-2: Unidex I I Fmnt Panel - 2Axir 
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SECTION 2-1 : AN OVERVIEW 

The Unidex 11 operates in a menu-driven format when 
programmed from the front panel. The mode of operation dictates 
what function a key will perform, i.e, the "context" of the operation 
determines the function of a key. The concepts involved are 
SCREEN, CHOICE and SEIXCT. 

A SCREEN is a display. One screen is the Tracking Display. Other 
screens offer choices from a listed menu. Still other screens allow you 
to "•’ill in the blanksn with numbers. These are the three types of 
screens: Tracking Display, Menu and Data-Entry. Following is a typi- 
cal example of each type: 

TRACKING 

j m X: 0000010000 step 
j m Y: 000001 5000 step 

MENU 

1. HOME 3. JOGISTEP 
2. RUNISLEW 4. INDEX 

DATA ENTRY 

RunSpd X 0010000 StepIS 
RunSpd Y 5000 StepIS 
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The various menu screens always appear on the upper LCD 
(models UllS, UllR and U11H). Tracking and data entry screens ap- 
pear on the upper and lower LCDs, with X and Y axes on the upper 
display, U and V on the lower display (if a four-axis UllS, U11R or 
Ul lH  chassis is used). 

A CHOICE means to depress a number key from the listed menu 
(for menu screens) or to key in numbers and hit ENTER (for data- 
entry screens). When you make a choice from a menu screen, you 
may get another menu screen, a data-entry screen or the tracking dis- 
play, depending on the context. 

In the data entry mode, the variable to be updated is indicated by a 
blinking character. 

When you make a choice in a data-entry screen, the system "steps 
you along" so that you make all entries. When you enter the item, by 
pressing the ENTER key in the lower right hand comer, the screen is 
fully entered. You may get another screen or not, depending on the 
context. 

The SELECT button on the keypad helps you step along from 
screen to screen. Two cases exist. For the first, you may have a menu 
screen, but you don't want to make a choice from it. Pressing the 
SELECT key will get you the next screen that makes sense in the con- 
text. For the second, you may have the tracking display and wish for a 
menu, or you may have a data-entry screen and want the next one. 
Again, the SELECT key will step you along. 

Sometimes you may wish to move backward. Just as the SELECI' 
key moves you fonnmrd, the BACK key will back you up. This is a use- 
ful function when you have stepped to a sub-mode and wish to go back 
to the main menu or when editing. Also, when editing, you will need 
to ENTER, INSERT and DELETE. (Single purpose keys are dedi- 
cated to that function.) 
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SECTION 2-2 OPERATION 

I WARNING: Before connecting motots to the Unidex 11, review the Unidex I 
111 Motion ~onfroller H~ Manwl. I 

After reviewing this manual, you are ready to power up. Turn on 
the main power switch. Unidex 11 will do a system initialization and a 
self-test. While the bottom display remains blank, the top display will 
show: 

I SYSTEM OK: NEW MEMORY 1 
I Press SELECT for a MENU I 

If you have battery back-up, you will see: 

1 SYSTEM OK: BATT-BACKUP 1 
I - - -  - - 

I Press SELECT for a MENU 1 

The newer versions of software will display: 

Version n.n: BATT.BACKUP (or NEW MEMORY) 
Press SELECT for a MENU 

where "an" is your version of software. 

If none of these messages appear upon power-up, refer to chapter 4 
of Part I1 of this manual (Troubleshooting). 

The two or four sets (depending on your controller) of seven E D  
indicators on the front panel for the axes should be energized as fol- 
lows: 
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ZERO 

RESET 

REMOTE 

LOCAL 

CCW LIMIT 

MARKER- 

ZERO - 

RESET - 

REMOTE - 
LOCAL - 

ON or OW, depending on presence 
of marker input aipal (if used). 

(NOTE: This LED w i l l  .t.y energized 
if a markes is not being used.) 

ON. indicating asis at rest. 

OFF, indicating axia is enabled 
for operation. 

OFF. indicating external controls 
(optional) a n  inhibited. 

ON. indicating keypad and/or 
RS-!U2C (optional) or IEEE-488 
ia enabled. 

CCW LXMIT - OFF, indicating u i a  not in 
c n  limit. 

CW UMIT -OFF,  indicating axin not in CW 
limit. 

Press SELECT. Each time you do, you will see one of the four 
screens of the main menu. They are: 

FIRST SCREEN 

1. HOME 3. JOG/STEP 
2. RUNISLEW 4. INDEX 

SECOND SCREEN 
1. RUN SPEED 3. JOG INCR 
2. JOG SPEED 4. JOYSTICK 
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L 

THIRD SCREEN 

1.1/0 3. SETUP 5. REMOTE I 
2. LOAD "'̂  

FOURTH SCREEN 

1. EDIT PGM 3. BLOCK RUN 
2. DIRECTORY 4. AUTO RUN 

FlFl'H SCREEN 
-- - 

1. DIG. ( 
2. ACUC 

IUT 3. COMM . -. 

NOTE: Since the Edit Mode (fourth screen) is the most complex, with many 
subdivisions, chapter 3 has been devoted to covering this mode in 
detail. 

The fifth screen allows access to the ACUDCL function which is 
covered in Part Ill of this manual. It also allows you to access the RS- 
232 mode through the COMM ENAB function and is covered in Part IV 
of this manual. Also included in Part IV of this manual is an explana- 
tion of the PRINT function. 

The DIG. OUT function is covered in Part IV, Digital 110 Port, of the 
Unidex 11 Motion Controller Options Manual. 

Before proceeding with the explanation for the main menu 
screens, note that explanations concerning axis selections will be 
limited to axis X and axis Y. Manual control and programming of the U 
and V axis will be similar. Units of distance for the various screens 
have been selected for millimeters (mm). 
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FIRST SCREEN 

A. HOME 

Press key #1 (f'irst screen) to see: 

I "ARROW" Keys: Send Home I 
I BACK: exit STOP: abort 1 

NOTE: Generally, displayed information is in upper case letters If denoting a 
speciflc key stroke and lower case letters if denoting a function. 

The "arrovrr" keys on the keypad allow you to send each axis home. 
For instance, if you press either: 

the X axis would be sent home and the display would show: 

I X AXIS IN HOME CYCLE I 
When "homen is reached, you will see: 

1 X AXIS AT HOME I 
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When all home cycles are complete, press BACK to go back to the 
first screen (NOTE: It is not necessary to send all axes home before 
pressing BACK.) 

To abort the home cycle, press STOP. Press SELECT to return to 
the first main screen 

Pressing key #2 (first screen) will allow you to "slew" the axes, i.e., 
to move them by pressing the "arrow" keys. 

The system defaults to Slew (momentary run) mode indicated by "s" 
in the left most column of the display. Pressing an arrow key causes 
the relevant axis to run at a rate programmed in the RUN SPEED 
mode. The axis stops when the key is released. Run speeds are 
programmable from 1 to 999,999 steps per second in the non- 
accelldecel mode. However, practical system limits dictate that 
feedrate be limited to a maximum of 250,000 stepslsecond using 
accelldecel mode (see Part III of this manual). 

The first +I- sign (after the "s") indicates if the + or - axis key is 
being depressed. This sign disappears after the axis key is released. 
The second +I- sign (before the step value) indicates if the axis posi- 
tion is positive or negative with respect to the absolute position of 
zero. 

The "m" is a marker monitor and its presence indicates that a 
marker is present. (For more information on the marker input con- 
nection, see U n i k  11 Motion Controller Hardware Manual). 
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If the RUN key is pressed once in the slew mode, the system 
switches to a free-run mode, indicated by "r" in the left most column of 
the tracking display. In this mode, an arrow key will start an axis run- 
ning in the required direction. The " + " or "-" sign will appear next to 
the "r". The STOP (#9) key will stop all axes motion, and display the 
position registers. Press SELECT to get back to the first main menu. 
The keys on the right-most column (INSERT, DELETE, BACK, 
ENTER) of the keyboard may be used to stop the axes free run also. 
Each key stops the corresponding axis within the same row. For ex- 
ample, pressing INSERT will stop the X axis free nm Look at the 
letter in the left column of the display to see a change in status from 
"r" to "s". The axis will now be back in the slew mode. Each axis may 
be in the slew mode or the run mode, regardless of the other axes. 

The RUN key will put the system in the free-run mode. When an 
axis is running, the appropriate arrow key will "bump up" (through the 
"+" arrow key) or "bump down" (through the "6" arrow key) the run 
speed by about 6% (depending on resolution) each time it is pressed. 
The current run speeds may be viewed by pressing the SELECT key. 
Both the Run and Slew modes allow you to toggle between the Run 
Speed screen and the Tracking Display screen through the SELECT 
key, and the Run mode allows you to "bump up" and '%bump down" the 
Run Speed through the +/- arrow keys. 

The BACK key takes you back to the first screen if no axis is in mo- 
tion. If all axes are stopped via the STOP key, pressing SELECI' will 
return you to the first main screen. If all axes are stopped via the keys 
in the right-hand column, pressing BACK will return you to the first 
main screen If you wish to leave one or more axes free- running and 
still go back to the first screen, press key #3. When any of the axes is 
in the free run mode, some of the normal choices within the menu 
screens are not available. The system indicates this by displaying 

Axis In Motion 
Press BACK To Quit 

whenever these choices are disabled. 
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Press key #3 (lSt screen) to enter the jog mode. Pressing direction- 
al (arrow) keys causes a relevant axis to move a preselected number of 
steps in the selected direction. The number of steps is programmable 
from 1 to 1,000,000 in the JOG INCREMENT mode (explained 
later). The jog speed is programmable in the JOG SPEED mode (ex- 
plained later), from 1 step/sec to 500,000 stepdsec. with a resolution 
of 1 microsecond. 

The tracking display is active during any axis motion. A letter ''j" on 
the left most column indicates the jog mode. A sign " + " or "-" indi- 
cates the actual direction of motion while the axis is in motion. The 
system units are displayed on the right portion and may include steps, 
mils, inches, nanometers, microns, millimeters, centimeters, meters, 
steps, degrees, arc seconds, ,and arc minutes. 

Press BACK to return to the first main screen. 

D. INDEX 

INDEX is an immediate execution of an axis move. Press key #4 
(first screen) for INDEX. 

To quit, press ENTER. You will see: 

1 Press: RUN to execute I 
I : BACK to run I 
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If one of the axes is already in motion (free-running), you will in- 
stead see: 

*WARNING* Axes in Motion 
ENTER: continue BACK: quit 

If ENTER is pressed, free-run information is displayed. You may 
enter new feedrate data but if this value contains the number 9 (STOP 
key), the free-run will be aborted and the position registers will be dis- 
played. (Entering data is explained in the following paragraphs.) 

If the above is not the case, the axes within your system will be dis- 
played as shown previously. Choose an axis by pressing the ap- 
propriately labeled key. For example, press X: 

The axis chosen begins to flash on the display. Press ENTER. The 
X axis feedrate is now displayed and flashes to indicate that you may 
enter the feedrate data (up to 6 digits). 

To enter the default data, press ENTER. To enter a new value, 
enter digits. All feedrates are 6 digits in system units/second. When 
digits are entered, they will be displayed from right to left. Pressing 
DELETE will delete the last digit entered. Press BACK to bring back 
the previous data or press ENTER to enter the new data 

NOTE: The minimum feedrate resolution of Unidex 11 is 1 microsecond. 
Unidex 11 rounds a feedrate down to the nearest microsecond. There- 
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fore, the feedrate accepted and displayed by Unidex 11 may be slight- 
ly different than what was keyed in on the keypad. For example: 

30000 depslsec Keyed In 

30303 depslsec Accepted and Displayed 

After entering feedrate data, press ENTER. You will now see: 

D begins to flash, indicating that the distance data may now be 
entered (in 9 digits). The +/- key may be used to convert distance 
data to negative or positive numbers. 

At this point, an axis bee-run may be chosen instead of linear dis- 
tance, by pressing SELECT. If you press SELECT, you will see: 

I X F 002.000 RUN CW I 

The +/- key may now be used to toggle between CW and CCW at 
this point. Press +/- to see: 

X F 002.000 RUN CCW 
Y 

Press ENTER to complete X axis Index entry. 

The Y, U and V axes Index information may be entered in the same 
fashion. After entering all indexing data, press ENTER again to see: 

Press: RUN to execute 
: BACK to quit 
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NOTE: In any manual mode, the RUN and BACK choice shown above is al- 
ways given to you. 

Press RUN to run the axes and show the tracking display. 

Once a manual Index is complete, the information is retained. Just 
press key 9 4  when the first Screen is displayed to have this data dis- 
played again. Press ENTER and RUN to reexecute or ENTER and 
BACK to quit. 

If an axis is set to free-run mode external to the manual Index opera- 
tion, the new status of the axis is reflected when the Index screen is 
brought up the next time. The indexing distance information from the 
previous Index operation is retained and may be recalled when the 
axis stops the free run. 

Press BACK to quit the index mode and go back to the first screen 
of the main menu. 

When axes are in motion, press STOP to abort all motion and dis- 
play the position registers. Pressing STOP aborts free-runs, indexing 
and home cycles. Then press SELECT to return to the first main 
menu. A Feedhold (explained later) is also available to temporarily 
halt motion. 

Also available is a softkey stop. In Jog, Manual Index and Program 
Run, pressing key #3 acts as a feedhold. It will not, however, stop a 
home cycle. It may or may not stop a free-run, depending on what has 
been selected in the Set-up mode. 

When motion is stopped via key #3, pressing RUN will continue 
motion. 
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E. RUN SPEED and JOG SPEED 

As illustrated before, the second screen of the main menu is: 

1. RUN SPEED 3. JOG INCR 
2. JOG SPEED 4. JOYSTICK 

Pressing key #1, RUN SPEED, will show: 

RunSpd X 010.000 mmls 
RunSpd Y 010.000 mm/s 

X is blinking when this screen comes up. To enter the default data, 
press ENTER. To enter a new value, enter digits. All feedrates are 6 
digits in system units/second. When digits are entered, they will be 
entered from right to left. Pressing DELETE will delete the last digit 
entered. Press BACK to bring back the previous data or press 
ENTER to enter new data 

After pressing ENTER, press BACK to go back to the second 
screen of the main menu. 

F. JOG SPEED 

Press JOG SPEED to see: 

F 

JogSpd X 010.000 mm/s 
JogSpd Y 010.000 mm/s 

Data entry operations are the same as they were for RUN SPEED. 
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G. JOG INCREMENT 

Press JOG INCREMENT to see: 

- 
Joglnc X 0010.000 mm 
Joqlnc Y 0010.000 mm 

This is the distance the axes will jog in the jog mode. The distance 
may be up to 7 digits in system units. 

The distance to jog can only be entered through the respective axes' 
arrow keys. Each time an arrow key is pressed the distance in incre- 
mented (in either a positive or negative direction, depending on the 
arrow key pressed). The increments are: 1,10,100,1000,10000, 
100000,1000000. 

Press BACK to go back to the second screen of the main menu. 

H. JOYSTICK (JP4 OPTION) 

Press key #4, JOYSTICK, to see: 

1 1. X:Y 3. MODIFY DIVISOR 
1 

2. U:V 4. SELECT PROGRAM 

This screen may be different if your system has the JP4D (Joystick 
Digitizing) Option Refer to the Unidex 11 Motion Contder Options 
Manual, Part III, for details. 

Press #1 to enable joystick to move X and Y'axes. Doing this will 
also put you in the tracking display mode. ("JK" designation indicates 
the joystick tracking display mode.) 
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Press key #2 to enable the U and V axes. Press key #3, MODIFY 
DMSOR, to enter a new joystick frequency divisor. 

Press key #3 to see displayed: 

Press key #4, SELECT PROGRAM, to enter a program number to 
be run from the joystick (button "C"). If one is not chosen, the default 
program (program 1) will be executed. Press key #4 to see: 

JOYSTICK PROGRAM : #01 

I SELECT:alter BACK: quit I 

Press BACK to go back to the joystick screen and BACK again to 
go to the second s&een of the main menu. 
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Button 
B 

Zero's X(U) null offset 
(factory set) 

Unlocks Y(V) stick 
travel return 

Amom below show axes 
motion that remultu when 
joy.tlck is wed 

(+V) 
+Y 
4 

Zero's Y(V) null offset Unlocks X(U) stick + 
-Y (factory set) travel return (-V) 

Figure 2- 1: Unidex 11 Joystick 

When in the joystick tracking display screen, button "A" allows you 
to toggle between two axis groups (X:Y or U:V). (One beep indicates 
X:Y active; two beeps indicate U:V active.) (Feedhold performs the 
same function as Button "A" during the joystick mode, i.e., selects an 
axis group.) During program execution, Button "A" acts as a feedhold 
(explained later). 

Pressing button "B" will decrease joystick speed by a factor of 64 
multiplied by the frequency divisor set for the given axis (explained 
later). Pressing Button "B" again will return the joystick to the original 
divisor. 
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Button "C" executes a program from the joystick. Button "Ctl will 
not allow a program to run until an axis group has been selected by 
pressing key #1 or key #2. This button is also used for digitizing 
when using the joystick digitizing option (see digitizing option, JP4D, 
in the Unider 11 Motion ControUer Options Manual). 

When in the joystick screen, press #3, MODIFY DMSOR, to see: 

I Freq. Dvsr. X: 000020 I 
I Freq. Dvsr. Y: 000020 I 

This number may contain up to 6 digits. It is the number by which 
the joystick frequency is divided. The default number is 20. (If an odd 
divisor is entered, Unidex 11 will round it down to an even number.) 

To increase the full scale speed of the joystick, lower the number 
(which can go all the way down to 2). 

To decrease the speed, raise the number (which can go to 999,998). 

The number entered divides the base (full scale) output frequency 
of the joystick (approximately 360 KHz). 

Data is entered and deleted as mentioned previously in the RUN 
SPEED section 

To increase the joystick frequency divisor by a factor of 64 times the 
selected divisor number (which decreases joystick speed -frequency 
divisor screen will show this modification), press button "Btt. Since 
this button toggles, pressing "B" again will reactivate the previous fre- 
quency. This function is particularly useful because it enables you to 
toggle between traverse speed and precision speed. 
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In the joystick screen, press SELECT PROGRAM key (#4) to see: 

I JOYSTICK PROGRAM: #01 ! 
I SELECT: alter BACK: quit I 

To enter another program number, press SELECT and enter the 
number. Press BACK to re-enter the joystick mode. To execute a 
program from the joystick, select an axis group through key #1 or key 
#2 and press the button on the top of the joystick (button "C"). 

Once a program is being executed, button "A" may be held down to 
stop the program (feed hold). The program will continue once button 
"A" is released. This button is always active and will act as a feedhold 
even during normal program execution or manual indexing, i.e., that 
which has been initiated from the front paneI. After executing the 
program, Unidex 11 returns to the joystick mode. If any axis is in the 
free run mode upon returning to the joystick mode, those axes will be 
stopped and the position registers will be updated. 

To change the program to be executed, press SELECT to see: 

Input Program # 
M 

Now you may enter a program number. The program number can 
be from 1 to 99. 

If you enter a program number not in memory,. you will see: 

I INVALID PROGRAM #nn 1 
t 

- - - 
I 

I SELECT: alter BACK: quit I 

Press SELECT to enter a new program number. 
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Press BACK to go back to the joystick screen. Press BACK again to 
return to the second main screen and then SELECT to go on to the 
third. 

Key #1 of the third screen of the main menu is YO. Press key #1 
to see: 

1. OUTPUT 3. 0UT:STOP 
2. INPUT 4.OUT:RUN 

I .  OUTPUT 

Press #1, OUTPUT, to see: 

- 
OUTPUT (0,1 ,X, & SELECT) 
O1:X 02:X 03:X 04:X 

01 flashes, indicating that output may now be changed. Comec- 
tions for 01 through 04 are located on the Interface board on the back 
of the unit. They will be explained later. 

Press SELECT to jump to output to be changed. Enter 0 for a 0 out- 
put, 1 for a 1 output and X (key 7 or 8) for a "don't care" output, which 
leaves the output unchanged. Press ENTER to see: 

Press: RUN to execute 
: BACK to auit 

Press BACK to cancel the new data and go back to the I/O menu 
above. Press RUN to enter the new data and go back to the UO menu 
above. 
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2 INPUT 

In the 40 screen, press #2 key (INPUT) to see: 

I INPUTS (BACK to auitl I 

This mode allows Unidex 11 to monitor inputs in real time and to 
display a 0 or 1, depending on the status of the inputs (connections for 
I1 through I4 are located on the interface board on the back of the 
unit; they will be explained later). This information is available to you 
as long as you are in the input mode. 

NOTE: For information regarding the connections to the I10 port, refer to the 
manual Unidex 11 Modon Controller Hardware Manual. 

In the VO screen, press key # 3 to see: 

r OUTISTOP (1 ,O,X & Enter) I 

Press key #4 to see: 

OUTIRUN (1 ,O,X & Enter) 
01: X 02: X 03: X 04: X 

Values are entered as they were for the output mode. The values 
entered, however, will not be output immediately, but will instead be 
stored within the system to be output when you stop a program mo- 
tion through the STOP key (or activate the Feedhold input) and when 
you continue the program motion through the RUN key (or deactivate 
the Feedhold input). These values are modal and will stay in effect 
until changed by the user or by a running program. 
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As mentioned in the section on Output data, once the OUTSTOP 
or OUTRUN data is entered, the following choice is given: 

Press: RUN to execute 
: BACK to quit 

Press BACK to cancel the new data and go back to the VO menu. 

Press RUN to enter the new data and go back to the VO menu. 

Once in the UO screen, press BACK to get in the third main screen. 

J. LOAD REGISTER 

Press key #2 of the third main menu screen, LOAD REG, to see: 

Load X: 
Load Y: 

This mode presets the absolute position registers. Press any of two 
arrow keys of a given axis to select the desired register (X,Y) or (X, Y, 
U or V if yours is a 4 axis controller). The appropriate axis will start to 
blink on the display and you may now enter up to 9 digits (positive or 
negative). The position set through this command may be used to es- 
tablish a temporaq reference point when using the absolute mode. 

The default value of the position registers is zero. For example, if 
you jog the X axis to a specific point, go into the Load Register mode, 
press an X axis arrow key and then press ENTER, the value of zero is 
automatically loaded into the X axis position register. Anytime after 
that, when in the absolute mode, entering a distance value of zero for 
the X axis will return it to that point. 
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Once the Load Register values are entered, press ENTER again. 
The choice of RUN or BACK is again given to you. Press BACK to 
cancel the new data and go to the third main menu. Press RUN to 
enter the new data and go back to the third main menu. 

K. SETUP 

This mode allows for the set-up of certain system features. Press 
key f 3 to see: 

! SELECT for next screen ! 
I +I- to change Set Up 1 

Once in the Set Up mode, press SELECI' to go through all of its 
screens. The BACK key will not take you back to the third main 
menu. You must press SELECT until all Set Up screens have been 
viewed. The + /- key will change the displayed data. When your 
choice appears, just press SEUECT to enter it and move to the next 
Set Up screen. 

Press SELECT to get: 

Feedhold, Limits & Stop 
CET RUN Free-Run Axes 

Press +I- to toggle between LET RUN and STOP: 

Feedhold, Limits & Stop 
STOP Free-Run Axes 

This allows a choice of letting the free-run axis or axes continue to 
run or to stop when program execution is aborted due to a feedhold, a 
soft stop (key #3) or hitting any limit (except its own limits, if any). If 
a free-running axis hits its own limit it will stop, regardless of the set- 
up. (Limit inputs are explained later.) 
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Press SELECT to enter the above feature selection and see the next 
screen: 

1 OUTPUTS 0 1 , 0 2 , 0 3 , 0 4  1 
I Active Low I 

Pressing the +I- key will cause the output connections of Unidex 11 
to toggle between true LOW and true HIGH. 

LOW indicates negative logic for outputs 01 -04 (low = 1). 

HIGH indicates positive logic for outputs 01 - 0 4  (high = 1). 
Press SELECl" to see the next screen: 

Position Display Units 
for X axis: step 

+ 

Pressing +I-, you may choose inch, rnrn, cm, meter, micron, nm, 
rjnch, arcsec, arcmin, degree, rev, ft, step or mil. 

NOTE: Type of unit selected acts as a label for a given axis only. The 
relevance of the label selected depends on motor step resolution and 
the mechanical system to which it is connected. 

Press SELECT to see: 

Number of Digits after 
Point, for X axis : 3 

You may choose from 0 - 6 via the +I- key. 

Press SELECT to see the above two displays for each axis. There 
will be a "Position Display Units" display and a "Number of Digits" dis- 
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play for each axis in your system. (The default for all axes is "Step" 
with "On Digits After Point.) 

NOTE: Digit point (or place hdder) is for reference only. It is not relevant to 
accuracy. System resolution remains in steps relative to the least sig- 
nificant digit 

Press SELECT to see the next screen: 

! System Power-Up Default i 

I Mode: Incremental I 

This function allows the user to set up the Unidex 11 to power up in 
either the Incremental Mode or Absolute Mode. Use the +/- key to 
select the mode you desire. 

Additional setup screens are described in Part IIt and Part IV of 
this manual, as well as in the Unider 11 Motion ControIler Options 
Manual where relevant. 

Press SELECT again to go back to screen 3 of the main menu. 

L INCREMENTAUABSOLUTE 

When in the incremental mode, the D (distance) data indicates the 
system units (inches, mm, etc.) the axes are to travel. Each time the 
same distance data is received, the axis will travel that same amount 
again. 

In the absolute mode, this data indicates the position on the X/Y or 
U/V coordinates to which the axes must travel. Once this position is 
attained, another distance command of the same value will cause no 
movement of the axes, since they are already at that position. 

Press key #4, INCIABS to see: 
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Inc/Abs (+ 1- & Enter) 
INCREMENTAL 

Pressing + 1- causes Unidex 11 to toggle between the absolute and 
the incremental modes. 

The incremental/absolute command is modal, i.e., one that stays in 
effect until it is changed or Unidex 11 is powered down. (The default 
command is determined by the Set up, as described in the previous 
subsection.) 

Press EN'IER to enter your selection. Once ENTER is pressed, 
the RUN To Enter or BACK To Quit choice is again given to you. 
BACK will cancel your entry and take you to the third main menu. 
RUN will enter your new selection and take you back to the third 
main menu. 

M. REMOTE 

Press key #5, REMOTE, to see: 

RUN: Go to Remote Mode 
STOP: Reset BACK: quit 

Remote mode allows optional external clock and direction signals 
to Stepper Drives or DC Drives. These connections are made at con- 
nectors on the back of the unit. (See the Unidex 11 Motion Controller 
Hardware Manual for more information.) 

Press STOP to reset all axes. All axes are held in the reset mode 
until BACK is pressed. (Reset LED indicators for each axis indicate 
reset status.) 
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Press RUN to see: 

I rtm X: ooooooooo mm 

The external clock and direction control connections control the 
tracking displays for each axis. (Note that in this mode, "RemoteH 
LED indicators for each axis are energized). The internal position 
registers of the Unidex 11 are updated in this mode (i.e., alternating 
between remote and local mode does not alter position tracking). 

Press BACK to get back to the third screen. 

N. EDlT PROGRAM 

Press SELECT to see the fourth screen of the main menu: 

I 1. EDIT PGM 3. BLOCK RUN I 
I 2. DIRECTORY 4. AUTO RUN I 

The purpose of the edit mode is to enter a new program or edit an 
existing one. 

Press key # 1, EDIT PGM, to see: 

1 Input Program # I 

Input program number 1 to 99, to enter andlor edit a program. 
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Enter a number to see: 

Editin~ Program # I 

If program M is already in memory, pressing ENTER will bring up 
the f h t  block of the program. 

When entering an existing program, a check sum and block verifica- 
tion routine is performed. If statements of a given block are disabled, 
Unidex 11 flashes a "Memory Altered" warning and performs a 
Memory Repair routine on the accessed program (see Program Edit- 
ing Malfunction, section 5-1). 

If M is a new program, pressing ENTER will display: 

I End of Program 

This means there is presently no data within this program. Press IN- 
SERT to view the available choices of blocks. You may choose from 7 
different edit menu screens by pressing SELECT. 

All edit blocks to be entered into the program are accessed by press- 
ing keys within these menus. The 7 edit screens are shown on the fol- 
lowing pages. The edit mode has many subdivisions which must be 
explained in detail. Therefore, chapter 3 is dedicated to describing 
the edit mode. 

NOTE: Anytime you wish to exit the edit mode, press INSERT and then 
BACK. You will return to the fourth main screen. 

FIRST EDIT SCREEN 

1. INDEX 3. HOME 
2. DWELL 4. GET BLOCK 
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SECOND EDlT SCREEN 

1 1. OUTPUT 3. OUTISTOP I 
1 2. INPUT 4. OUTIRUN I 

THIRD EDlT SCREEN 

f 1. STRT RPT 3. COND RPT I 
1 

- - - -  I 

I 2. END RPT 4. PGM RPT 1 
FOURTH EDlT SCREEN 

1. START AXlS 3. LOAD REG 
2. STOP AXlS . 4. INCIABS 

FIFTH EDlT SCREEN 

1. LABEL 3. SUB RTN 
2. BEEP 4. PROG STOP 

SIXTH EDlT SCREEN 

- 

SEVENTH EDlT SCREEN 

1. COR RND 3. ACUDCL 
2. PROG DEL 4. DIG OUT 

You can make a choice from any of these screens and enter the ap- 
propriate data, pressing ENTER to insert a block into the program. 
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To view program blocks, press ENTER to step forward and BACK 
to step backwards. DELETE will delete a block and INSERT will 
bring you to the first edit screen. 

When in any of the edit screens, press INSERT and BACK to go 
back to the fourth screen. 

0. DIRECTORY 

Press key #2, DIRECTORY, to see: 

1. DIRECTORY 3. LOAD DFLT 
2. TEST MEM 7. CLEAR MEM 

NOTE: CLEAR MEM is given a number 7 instead of 4 so that the user will not 
inadvertently press 4 instead of 2 for TEST MEM and clear the entire 
memory. 

1. DIRECTORY 

Press key #1, DIRECTORY, to see: 

DIRECTORY LISTING 
SELECT: list BACK: quit 

SELECT will give you the list of your programs. For example: 

In the above example, the directory contains 3 programs. If there 
are more than 10 programs in memory, you will see: 
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02, 05, 10, 12, 13, 15, 
22, 25, 30, 21, more 

Press SELECI' to see successive pages. The last page will say "End" 
instead of "More". 

Press BACK to return to the fourth main screen. 

In the directory screen, press key #2, TEST MEM, to test your 
memory. It will test the memory and give you the amount of bytes 
free. Example: 

Tested & Saved Memory 
Free: 06048 B n E S  

Press BACK to return to the fourth main screen. 

3. LOAD DEFAULT 

Press key #3. You will : 

! DEFAULT VALUES LOADED I 
-- 

I Press BACK to quit I 

The Load Default function loads the default values back into user's 
memory from Unidex 11. 

After changing values, re-entering the default values can be ac- 
complished with this one function, rather than re-entering the values 
one at a time. 
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The default values for all axes are: 

Run Speed 10,000 units/second 
Jog Speed 10,000 unitshec 
Jog Increment 10,000 units 
Joystick Divisor 20 
Joystick Program 1 
Outputs Active Low 
Free-run Axis Will not stop on feedhold, key#3 (soft stop) or 

limits. 
Where units = mm, microns, etc. (including fractions of units). 

If your system does not have battery-backed memory, Unidex 11 al- 
ways reverts to the original default values upon powering up. 

Press BACK to return to the fourth main screen. 

4. CLEAR MEMORY (Labeled key #7) 

Press key #7, CLEAR MEM, to see: 

DELETE: clear memory 
BACK: quit 

Press BACK to return to the directory screen. 

Press DELETE to see: 

Tested & Cleared Memory 
Free: 06048 BYTES 

Press BACK to return to the fourth main screen. 
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P. PROGRAM RUN - BLOCK RUN MODE 

In the fourth screen, BLOCK RUN is one of the Program Run 
modes. 

Press key #3, BLOCK RUN, of the main menu's fourth screen to 
see: 

I Input Program # I 

Enter the program number and press ENTER. (You must enter a 
program number before you are given the choice to RUN or BACK, 
as shown below. You cannot exit this mode in any other fashion.) 
You will see: 

I RUN: Start exec. B I O C ~  I 
I (Press B A C K  to auitl I 

RUN will execute the first block of the program. Successively press- 
ing RUN will execute the program one block at at time. 

When executing a program in the Block Run Mode, a "b" will ap- 
pear on the display in the left-hand column beside each axis. This indi- 
cates the Block Run Mode. Press RUN to execute the first block of 
program. A "c" will appear in the left-hand column, indicating "con- 
tinue". Press RUN to execute each subsequent block. When the final 
block has completed, a "d" will appear in the left-hand column, indicat- 
ing "done". Press RUN to start the program again. Press BACK to re- 
enter the fourth main screen. 

Q. PROGRAM RUN - AUTO MODE 

Auto mode is the other Program Run mode. 
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Press key #4 to execute a program in the auto mode. You will see: 

I Input Program # I 
M 

Enter the program number and press ENTER. (You must enter a 
program number before you are given the choice to RUN or BACK, 
as shown below. You cannot exit this mode in any other fashion.) 
You will see: 

RUN: Start exec. Auto 
(Press BACK to quit) 

Press RUN to execute the program from start to end. Once the 
program run is complete, press BACK to re-enter the fourth main 
menu. 

The soft stop (#3) key may be used to stop program execution. 
Press RUN to continue the program. 

The STOP key will stop the program and display the position 
registers. Press BACK to re-enter the fourth main screen. 

If an axis is free-running when a Program Run (either Block Run or 
Auto Run) is requested, the following warning will be displayed: 

*WARNING* Axes in motion 
ENTER: continue BACK: auit 

Press ENTER to see: 

! Input Program # 1 
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If the program title contains the number 9, which necessitates press- 
ing the #9 (STOP) key, the free-run will be aborted. 

When in the Auto mode and running a program, press SELECT to 
switch to the Block mode. The program will halt at the end of the cur- 
rent block. Now RUN may be pressed to execute the next block. To 
return to the Auto mode, press SELECT again and then RUN to start 
execution. 
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Many program blocks within the edit mode operate in the same 
manner as those described in chapter 2, Modes of Operation. 

SECTION 3-1 FIRST EDlT SCREEN 

In the fourth main screen, press EDIT. Input a program number 
(01 - 99) and press ENTER twice. Entering the number of a new 
program and pressing ENTER twice, will bring up the End of 
Program block. Entering the number of an existing program and 
pressing ENTER twice, will cause the first block of the program to be 
displayed. (Repeatedly pressing ENTER will display the subsequent 
blocks.) Pressing INSERT will bring up the first edit screen (shown 
below). Press SELECT for further edit screens. 

FIRST EDlT SCREEN 

I 1. INDEX 3. HOME 
L - - . - - - - - - . . . - - - 

I 

I 2. DWELL 4. GET BLOCK I 

NOTE: When editing a program, pressing INSERT brings up the first edit 
screen (shown above). Pressing SELECT will display the edit screens 
(7 in all) discussed in this chapter. If you select one of these edit func- 
tions by pressing the appropriate key number, it is entered into your 
program and the next program Mock is displayed. If, however, you 
decide not to enter an edit function once INSERT has been pressed, 
press INSERT again to return to the program block and resume editing. 
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INDEX 

Press key #1, INDEX, for the same screen as listed in section 2-2 
D. All data entry is identical to that listed in that section. If you are 
editing an existing index block, and want to delete all data pertaining 
to an axis within that block, SELECT the axis by pressing any of the 
two arrow keys relevant to it. When that axis is flashing on the display, 
press DELETE to erase that entire line, if desired. When the F 
(feedrate) or D (distance) is flashing, pressing DELETE will erase 
only the information pertaining to that particular function. Once you 
begin to enter data, pressing DELETE will delete only the last digit 
entered. 

WARNING: When r new block is displayed, pressing DELETE will 
d e w  tho entin block from momory and bring up the next block. 

After all indexing data is entered in this program block, pressing 
ENTER will enter the block into the users memory and the display 
will either show "END OF PROGRAM" or the next block. Press IN- 
SERT if another program block is to be inserted. The first edit screen 
will be displayed again. 

DWELL 

In the first Edit screen, pressing key #2 will display: 

Dwell 000.0 Seconds 

You may choose a dwell ranging from .l to 499.9 seconds. Press 
ENTER to enter a dwell into the program. The "end of program" mes- 
sage will be displayed if that was the last block in the program, or the 
next program block will be displayed if editing an existing program. 
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Press INSERT to enter the next program block. The first Edit 
Screen will be displayed again. (If you need to see subsequent blocks, 
press SELECT.) 

C. HOME 

In the first edit screen, press key #3 for Home. You will see: 

Go Home ( + 1- & Select) 
X: nY: n U: nV: n 

The X axis will be flashing. Press the +I- to toggle between n (no) 
and y (yes). Press the SELECI' key to skip to the next axis, and even- 
tually loop around to X again. After home data has been entered, 
press ENTER and then INSERT to see the first Edit screen. 

D. GETBLOCK 

In the first Edit screen, pressing key #4, Get Block, will display: 

Go To Block # 
nnn 

Entering a number from 1 to 999 will let the program jump, while 
editing, to the block number specified. 

For example, when editing a program, if you wish to skip to the 50th 
block, use the Get Block command to jump to block 50, rather than 
press ENTER 50 times. Or if, as mentioned in part A of this section, 
you are in the edit screens, but have not selected an edit function from 
them, the GET BLOCK function allows you to re-enter the program. 

This is strictly an edit function and is not for program execution pur- 
poses. 
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NOTE: It is the responsibility of the programmer to keep track of Mock num- 
bers when using this function. Block numbers are not displayed on 
the screen. 

Press INSERT to insert a space for a new block directly before the 
Get Block number selected. The first edit screen will now be visible. 
Choose a block from this screen or press SELECT to view subsequent 
edit screens. Assume that at this point, however, you decide not to in- 
sert a new block in this space. If this is the case, pressing INSERT will 
cancel the "new" block space. You will then see the original block ac- 
cessed by the Get Block command (i.e., an INSERT can always be can- 
celled by pressing a subsequent INSERT). 

SECTION 3-2 SECOND EDlT SCREEN 

When in the first Edit screen, press SELEm to see the second Edit 
screen. 

SECOND EDlT SCREEN 

1. OUTPUT 3. OUTISTOP 
2. INPUT 4. OUTIRUN 

A. OUTPUT 

In the second Edit screen, press key #1, Output, to see: 

Output ( 0, 1, X & Select) 
O1:X 02:X 03:X 04:X 
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This function allows the output to be programmed as a 1, a 0 or a 
"don't care" (X). In this case "don't w e "  means don't change from 
previously set value. 

When an axis is flashing on the display, enter 1,0 or X (key 7 or S), 
or just skip to the next axis by pressing SELECT. 

Press ENTER to enter output data. Then press INSERT and 
SELECT to see the second Edit screen. 

B. INPUT 

In the second Edit screen, press key #2, Input, to see: 

Input ( 0, 1, X & Select) 
11: X 12: X 13: X 14: X 

This allows the program to wait until the input conditions match 
what is programmed. 

The programming of an input is the same as that of an output, pre- 
viously discussed in section 3-2 A. 

Press ENTER to enter input data. Then press INSERT and 
SELECT to get to the 2nd screen of edit functions again. 

NOTE: For information regarding the connections to the Dl0 Port, refer to the 
Unidex 11 Motion Controller Hardware Manual. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CHAPTER 3: THE EDIT MODE 

C. OUT/STOP 

In the second edit screen, press key #3,Out/Stop, to see: 

Out/Stop (1,0, X & Select) 
O1:X 02:X 03:X 04:X 

The purpose of this function is to program what condition will be 
output (0,l or don't care) when the program is stopped, either via the 
STOP key or a feedhold. 

The method of programming the Out/Stop function is the same as 
in the two previous subsections, 3-2 A and B. 

As before, press ENTER to enter OUT/STOP data. Then press IN- 
SERT and SELECI' to see the 2nd screen of edit functions. 

In the second Edit screen, press key X4, OUTIRUN, to see: 

Out/Run (1,O, X & Select) 
O1:X 02:X 03:X 04:X 

The purpose of this function is to program what will be output (0'1 
or don't care) when the program is restarted after a stop operation. 
Restart could exist as a result of the feedhold or pressing the RUN 
key. Press ENTER to enter Out/Run data Press INSERT and then 
SELECT two times to see the third Edit screen. 
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SECTION 3-3 THIRD EDlT SCREEN 

THIRD EDlT SCREEN 

1. STRTRPT 3. CONDRPT 
2. END RPT 4. PGM RPT 

A. START REPEAT 

In the third Edit screen, press key #1, STRT RPT, to see: 

Repeat Loop Start . 

Repeat 0000 Times 

The number of times the command blocks within the repeat loop 
are to be executed may be entered through the above program block. 

Press ENTER once you have selected the number desired. Press 
INSERT and then SELECT two times to see the third Edit screen. 

B. END REPEAT 

In the third Edit screen, press key #2, END RPT, to see: 

1 Repeat Loop End 
I Press Enter I 

The End Repeat command block is placed after all command 
blocks to be included in the repeat loop. 
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Press ENTER to enter the END RPT command. Press INSERT 
and then SELECf two times to see the third Edit screen. 

C. CONDITIONAL REPEAT 

In the third Edit screen, press key #3, COND RPT, to see: 

Cond Rpt (0, 1, X & Enter) 
11: X 12: X 13: X 14: X 

The Conditional Repeat command can be placed at the end of a 
repeat loop instead of an End Repeat command. 

When Cond Rpt ends the repeat loop, the condition of the inputs 
dictates whether the commands will be repeated or not. If the condi- 
tions specified within the Cond Rpt command are true, the loop ends. 
If any of the conditions are false, the loop will repeat again. 

This cycle will continue until one of two things happens: 

1. The input conditions are met. 

2. The number of loops specified by the STRT RPT command is 
completed. 

The input conditions of the COND RPT command are entered as 
specified in section 3-2. 

Press ENTER once you have selected the number desired. Press 
INSERT and then SELECT two times to see the third Edit screen. 
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D. PROGRAM REPEAT 

In the third Edit screen, press key #4, PGM RPT, to see: 

Program Repeat 
Press Enter 

This function will cause the entire program to repeat. Remember 
that any program blocks entered after PGM RPT will not be executed. 

Press ENTER. Press INSERT and then SELECT three times to 
see the fourth Edit screen. 

SECTION 3-4 FOURTH EDIT SCREEN 

FOURTH EDIT SCREEN 

1. STRT AXIS 3. LOAD REG 1 
I 2. STOP AXlS 4. INCIABS 

A. START AXlS 

In the fourth Edit screen, press key #1, STRT AXIS, to see: 

Strt Free Run Axis ( + I-) 
X:n Y:n U:n V:n 

Press +I- to change the X axis free-run status (n for no and y for 
yes). To move to the Y axis selection, press SELECT and press 
ENTER. Once you've entered your free-run axis information, press 
INSERT and then SELECT (3 times) to see the fourth edit screen 
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again. A free-~nning axis that has been stopped with a Stop Axis 
command may be restarted with the Start Axis command. 

B. STOP AXIS 

In the fourth Edit screen, press key #2, STOP AXIS, to see: 

Stop Free Run Axis ( +I-) 
X: n Y:  n U: n V: n 

This function stops a free-running axis. Press ENTER, INSERT 
and then SELECI' three times to see the fourth Edit screen. 

C. LOAD REGISTER 

Jn the fourth screen, press key #3, LOAD REGISTER, to see: 

Press the appropriate axis key. The axis will begin to flash on the 
display. You may now enter the Absolute Position Register data. 
Press DELETE if the previous number is to be erased. Press ENTER 
to enter axes values, and press ENTER again when data is complete. 

The position set via this command may be used to establish a tem- 
porary reference point, when using the absolute mode. 

Press ENTER, INSERT and then SELECI' three times to see the 
fourth Edit screen. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



D. INCREMENTAUABSOLUTE 

In the fourth Edit screen, press key #4, INC/ABS, to see: 

1 -. - - .  , - 1 

I INCREMENTAL I 

The +/- key toggles between the Incremental and Absolute modes. 

Absolute mode measures an absolute distance, i.e., distance 
referenced from XO, YO, UO and VO (UO and VO apply to 4-axis chas- 
sis). 

In the incremental mode, distance is referenced from the present 
position of the axes, not from the initial start position. 

The IncrementaVAbsolute command is modal. Once it has been 
changed by a program, it remains in the current mode until it is 
changed again. 

Press ENTER, INSERT and the SELECT four times to see the fifth 
Edit screen. 

SECTION 3-5 FIFTH EDIT SCREEN 

FIFTH EDIT SCREEN 

1. LABEL 3. SUB RTN 
2. BEEP 4. PROG STOP 
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A. LABEL 

I .  the fifth Edit screen, press key #I, LABEL, to see: 

1 Enter Label # 1 
- - - - -- 

This allows you to enter a label (0 to 99) into the program which ser- 
ves as a subroutine name for a GOSUB command or as an entry point 
for a GOT0 command. When calling for a subroutine or a jump, call 
for a label number which corresponds to that label given to the sub- 
routine or entry point via the above command. 

Press ENTER, INSERT and then SELECT four times to see the 
fifth Edit screen. 

B. BEEP 

Press key #2, BEEP, to see: 

I Set Beep (+I- & Enter) 1 
I BEEP OFF 1 

Press + 1- to toggle between BEEP OFF and BEEP ON. Press 
ENTER. 

BEEP ON turns on the buzzer in Unidex 11. BEEP OFF turns it 
off. Once the beep is turned on, it will stay on until a BEEP OFF 
block in the program is encountered. 

Press ENTER, INSERT and then SELECT four times to see the 
fifth Edit screen. 
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C. SUBROUTINE RETURN 

In the fifth Edit screen, press #3, SUB RTN, to see: 

Return From Subroutine 
Press Enter 

Press ENTER to enter this program block into the program. This 
command is placed at the end of a subroutine. It causes program flow 
to return to the block immediately following the GOSUB block that 
called the subroutine. 

Press INSERT and then SELECI? four times to see the fifth Edit 
screen 

D. PROGRAM STOP 

In the fifth Edit screen, press key #4, PROG STOP, to see: 

Program Stop 
Press Enter 

This command block causes program execution to stop and returns 
control to the operator keyboard. 

Subroutines are generally placed after the Program Stop command, 
although it is not necessary to provide a program stop in a program. 

Press ENTER, INSERT and then SELECT five times to see the 
sixth Edit screen. 
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SECTION 3-6 SIXTH EDIT SCREEN 

SIXTH EDIT SCREEN 

In the sixth Edit screen, press key #1, GOTO, to see: 

1 GOT0 Label # ! 

This command will send the program to the entry point identified 
by the corresponding label "nn" (see section 3-5 A). 

Enter the number, press ENTER, INSERT and then SELECT five 
times to see the sixth Edit screen. 

B. GOSUB 

In the sixth Edit screen, press key #2, GOSUB, to see: 

1 GOSUB Label # 1 

This command directs program flow to the subroutine identified by 
the corresponding label "M" (see section 3-5 A). Remember, sub- 
routines may be entered after a Program Stop command and every 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PART I(: MENU-DRIVEN FRONT PANEL PROGRAMMING 

subroutine should have a SUB RTN command at the end. (See sec- 
tion 3-5, C.) 

Enter number, press ENTER, INSERT and then SELECT five 
times to see the sixth Edit screen. 

C. CONDITIONAL GO TO 

In the sixth Edit screen, press key #3 to see: 

GOTO: 00 If lnput Is = 
I l :X  12:X 13:X 14:X 

Enter the block number and then press SELECT to see: 

I GOTO: 00 ~f Input IS = I 

Enter for I1 through I4,1,O or X (key 7 or 8). Use SELECT to 
move the cursor from I1 to 14. 

The conditional GOT0 is the same as the previously described 
GOT0 in that "nn" identifies the entry point to which the program 
must jump. In the case of the conditional GOTO, however, the jump 
occurs only if the conditions of the inputs set in the above command 
are satisfied. Otherwise, the program continues with the next block. 

Press ENTER, INSERT and then SELECT five times to see the 
sixth Edit screen 

D. CONDITIONAL GO SUB 

In the sixth screen, press #4 key, COND.GOSUB, to see: 
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GOSUB: 00 If Input Is = 
I l :X  12:X 13:X I:X 

This command functions in the same fashion as the Conditional GO 
TO, above. The label nn identifies the subroutine of the same name. 
The program can only go to the subroutine labeled "nn" if the input 
conditions specified in the above command are satisfied. 

After entering data, press ENTER, INSERT and then SELECI' six 
times to see the seventh and final edit screen, 

SECTION 3-7 SEVENTH EDlT SCREEN 

SEVENTH EDlT SCREEN 

1. COR RND 3. ACUDCL 
2. PROG DEL 4. DIG OUT 

A. CORRND 

In the seventh Edit screen, press key #1, COR RND, to see: 

Comer Rnd (+I- & Enter) 
NON CORNER ROUNDING 

The +I- key allows Unidex 11 to toggle between comer rounding 
and non-comer rounding. 

In the comer-rounding mode, Unidex 11 does not wait for the "in- 
position" signal to come in from the amplifier before beginning the 
next move. 
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With non-corner rounding, however, Unidex 11 does wait for the 
"in-position" signal to come in before continuing on with the next 
move. 

WARNING: This mode is recommended only for closed loop DC Servo 
control. Used with open loop stepping control, this mode m y  cause 
positioning errors. 

Press ENTER, INSERT and then S E L E n  six times to see the 
seventh screen. 

B. DELETE PROGRAM 

In the seventh screen, press key #2, PROG DEL, to see: 

I Enter Prog to be Deleted 
M 

Enter a program number from 01 - 99 here. This command will 
delete the entire program. 

Press ENTER and then INSERT to see the first Edit screen again. 

C. ACCEUDECEL AND DIGITAL OUTPUT 

These functions are associated with the programmable AcceVDecel 
and Digital I/O Port options. Refer to Part III of this manual, 
Programming AccelDecel for the Unidex 11, for more information on 
acceleration and deceleration control. Refer to the Unidex 1 I Motion 
Controller Options Manual, for more information on the Digital Out- 
put Port (DIO) Option. 

To get back to one of the four main menu screens from any of the 
Edit screens, use one of the two techniques below: 
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1. Press BACK as many times as necessary until the first Edit 
screen is shown. Pressing back one more time will show the 
fourth main menu screen. 

2. Press SELECT as many times as necessary until the display 
"rolls aroundn to the first Edit screen, Pressing BACK will 
show the fourth main menu screen. 

NO=. When scanning the seven Edit screens while editing a program, use 
the SELECT key to rdl through the screens. The display will scan up 
to the seventh edit screen and then "roll" back to the first edit scanners 
automatically. Using the BACK key will scan the Edit screens from the 
seventh to the first. However, when the first edit screen is reached, 
pushing the BACK key one more time will put the display in the fourth 
main menu screen (and out of the edit mode). 

A sample program Q provided in Appendix 1 of Part II of this manual. It 
is recommended that you follow through with this example on the 
Unidex 11 before attempting to write your own program. 

& 
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Section 4-1 lists possible malfunctions for software power-up, 
program editing and manual program run modes. 

SECTION 4-1 SOFIWARE MALFUNCTIONS 

POWER UP: 

MESSAGE POSSIBLE CAUSE AND SOLUTION 

System Check A system RAM READ/WlUTE error is 
Fail: System caused by a memory byte failure some- 
RAM Rd/Wrt where within the 8K RAM chip M3 on 
Emor the control board (CB4). On power-up, 

Unidex 11 checks all byte locations of the 
RAM by writing a value back for verifica- 
tion. For the battery back-up option, only 
the area dedicated to system RAM is 
checked in this manner. The user area 
(program area) is not tested. The user 
can, however, test the program area even 
with battery back-up (refer to item 0 of 
section 2-2, Test Memory). For this test, 
Unidex 11 will temporarily store each 
program byte of the program area in a 
register, check the given program 
memory byte, and return the original in- 
formation from the register to the 
memory byte again. 
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System Check: 
Fail Control 
Board Rom Error 

Refer to Unider I 1  Motion ControUer Hardware Manual for informa- 
tion on replacing RAM chips M3 or M11. 

System Check: A check sum verification is performed on 
Fail User the RAM upon power-up. This is per- 
Memory Check- f o m d  only on the battery back-up 
sum Error memory option. 

At the end of program editing or manual 
mode parameter changes (i.e., joystick 
divisor, slew speed parameters, etc.) 
Unidex 11 modifies the check sum 
register. When Unidex 11 is powered up 
again, a sum of all bytes in the R h d  (M3 
on the CB4 Control Board or MI1 on the 
OP4 Option Board) is made (see Unider 
1I  Motion ControUer Hardware Manual). 
This sum is then compared to the check 
sum register. If they do not match, one or 
more bytes in RAM has been altered. 

Note that a check sum m r  may not neces- 
sarily mean a damaged RAM. In some in- 
stances, battery backed RAM may be 
altered by a system so@m malfirnction or 
a power f* during editing. 

Unidex 11 also does a check sum verifica- 
tion on the system ROM itself. Even 
though the ROM cannot be altered by a 
software error, there is still the possibility 
that one of the ROM memory locations 
can become faulty due to some electrical 
malfunction. The procedure for perform- 
ing this test is similar to that of the user 
memory (RAM) check sum described 
above. 
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This test is done only on the CB4, Control 
Board ROM. The ROM chip number is 
M2. 

A checksum is also performed on the sys- 
tem ROM of the OP4 option board (op- 
tional). 

The test is similar to the ROM checksum 
test of the CB4 control board described 
above, except ROM chip M3 of the OP4 
option board is tested. (Refer to Unidex 
I 1  Motion Controller Hardware Munual 
for more information.) 

PROGRAM EDITING: 

MESSAGE POSSIBLE CAUSE AND SOLUTION 

WARNING: AT An End of Memory warning statement 
END Of MEM alerts the user that the next block of in- 
Press ENTER to struction(s) to be entered may not be 
Continue stored, because available program 

memory space is almost depleted. 
If this situation occurs, the programmer 
should either reevaluate the program 
being written for better coding efficiency, 
or go back to the program delete mode 
(item B, section 3-7) to delete the existing 
programs, allowing more space for the 
new program being written. 

NOTE: If the RS-232 option exists, before being deleted, programs can be 
downloaded into a storage device. (See Part IV of this manual, RS- 
232 Serial Interface Programming of the Unidex 11, for more informa- 
tion.) 
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BLK NOT 
SAVED, MEM 
FULL 
Press ENTER to 
Continue 

MEMORY 
ALTERED 
Press SELECT to 
Continue 

If an attempt to enter an additional block 
of statement@) is made after an End of 
~ e m o r y  war&g (described above) is en- 
countered, and the block size is larger 
than the available remaining memory 
space, a "Block Not Saved" statement will 
appear. Note some block sizes are larger 
than others, depending on the state- 
ment(~) being entered. So it is possible 
that small blocks (such as "Go To", "Go 
Sub", etc.) may be entered without being 
truncated. 

If the Memory Full warning is en- 
countered after entering a block which ex- 
ceeds the amount of memory available, 
the block will be ignored. 

When an existing program is accessed in 
the edit mode, Unidex 11 performs a 
checksum on the entire contents of that 
program. 

Unidex 11 also evaluates the statements 
of each program block as they are pulled 
for editing purposes. Each statement is 
analyzed for the proper format. 

If in either of the two cases above, a 
"Memory Altered" statement appears. 
Unidex 11 automatically performs a 
"Memory Repair" on the program which 
has been accessed. If undefined state- 
ments of a given block of the program are 
encountered, the entire block containing 
the statement(s) is deleted. 
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What is left is a program with missing 
blocks. The user need only scan this 
program and replace the missing blocks. 

Memory Repair is a very important fea- 
ture because it eliminates the possibility 
of Unidex 11 'locking up" if a faulty 
program is executed. Remember, since 
Unidex 11 is menu driven, the possibility 
of entering improper data is next to im- 
possible. A "Memory Altered" warning 
can only exist due to faulty RAM or some 
unrecoverable transient power glitch on 
the input power supply. In both cases the 
occurrence is rare. 

MANUAUAUTO RUN: 

MESSAGE POSSIBLE CAUSE 

ILLEGAL BYTE If during manual or program execution, a 
IN MEMORY user memory byte cannot be identified by 
Press BACK to Unidex 11, an illegal. byte in memory 
quit statement will appear. This detection 

mechanism monitors on a block by block 
basis, unlike the checksum and block 
verification mechanisms described in the 
previous sections on Power Up and the 
Editing Mode. These mechanisms 
"scanned" the entire user memory before 
execution took place. 

For this error detection mode, "BACK" 
functions as an escape, allowing the 
Unidex 11 to return to the main menu 
screens. 
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Exceeded 8 
Repeat Loops 

Invalid Repeat- 
Loop End 

Incompleted 
Repeat Loops 

Incomplete Sub 
routines 

Unidex 11 programming mode allows 
only a maximum of eight "nested" repeat 
loops. (i.e., a loop within a loop, eight 
times). A possible user-stack overload 
condition exists if the level of loop nest- 
ing exceeds eight levels. 

Remember, an unlimited amount of un- 
nested repeat loops are allowed. 

The "Exceeded 8 Repeat Loops" error is 
detected during program execution. 

This statement declares that a repeat loop 
"End Repeat" statement was encountered 
without a preceding "Start Repeatn state- 
ment. 

This error is detected during program ex- 
ecution. 

This statement declares that a "Start 
Repeat" statement was encountered 
without a following "End Repeat" state- 
ment. 

This error is detected at the end of 
program execution. 

This error statement is similar to a "In- 
complete Repeat Loop" error statement 
in that a "Go Sub" statement was detected - 

without a following "Return-from-Sub" 
statement. - 

This error is detected at the end of 
program execution. 
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Missing Label 

Exceeded 8 Sub 
routines 

Invalid Return- 
from-Sub 

\ 

Memory Check- 
sum Error 

This statement declares that a program 
label does not exist for a label number 
specified in a given "GoTo", "GoSub", 
"Cond. GoTon or "Cond.GoSub" state- 
ment. 

This error is detected during program ex- 
ecution. 

This error statement is similar to an "Ex- 
ceeded 8 Repeat Loops" error statement 
in that a maximum number of 8 "nested" 
subroutines has been exceeded. 
A possible user stack overload exists if 
the level of subroutine nesting exceeds 
eight levels. 

Remember, up to 99 unnested sub- 
routines are allowed (i.e., up to 99 avail- 
able program labels). 

This problem is detected during program 
execution. 

This statement declares that a "Sub- 
routine Return" statement exists without 
a corresponding "Gosub" statement. 

This error is detected during program ex- 
ecution. 

Unidex 11 evokes a checksum test on user 
program memory when an auto or block 
program run is activated by the RUN key 
(see item P and Q of section 2-2). 
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No Programs In 
Memory 

Invalid Program 
#nn 
Press BACK to 
Quit 

X Axis In Limit, 
Y Axis In Limit, 
U Axis In Limit, 
V Axis In Limit 

*WARNING* 
Axis In Motion 
ENTER: Con- 
tinue 
BACK: Quit 

Checksum errors are attributed to causes 
discussed in the "Power Up" and 
"Program Editing" error statements dis- 
cussed in a previous part of this section 
(section 4-1). 

This statement declares that no programs 
exist in user memory as dictated by the 
directory command @art 1, item 0 of sec- 
tion 2-2). 

This statement declares that the program 
number (specified by "nn") does not exist 
in user memory as specified by item Q, 
section 2-2. 

If an X, Y, U and/or V axis CW or CCW 
limit is encountered during manual, block 
or auto run modes, an "AXIS IN LIMIT 
warning statement will appear. 
If this occurs in the manual mode, the 
user need only press the "arrow" key to 
move the axis out of the given limit. 
In the block or auto run modes, the user 
must go to the manual mode (slew or jog) 
and move the given axis out of the limit. 

See item Q, section 2-2 for information 
regarding this warning statement. 
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X/V SCANNER 

The sample given is a simple X/Y scan type program, where X and 
Y axes are moved to form a scan running parallel to the X axis, and 
then an overlapping scan running parallel to the Y axis. The above 
pattern is then repeated three more times along a row. Now the en- 
tire row is repeated 3 more times to form a 4 x 4 matrix of the pat- 
terns. Output 01 drives a pen down to draw required parts of the 
pattern. After each pattern the beeper is turned on for one second. 
The pen operation as well as beeper is in subroutine form. The basic 
moves of the scan also are in subroutine. The axes are first sent home 
at the start of the program. 

The program should draw the following pattern: 

APPENDIX I: PAGE 1 
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APPENDIX 1: PAGE 2 

Thepmgram logic may be described as follows: 

1. Go Home XY 
2 Incremental mode 
3. Non Comer Rounding Mode 
4. Index X Flrn D l r n  

Y Flrn D l r n  
5. Start Repeat Loop : 4 times 
6. Start Repeat Loop : 4 times 
7. GOSUB Label # 10 
8. End Repeat Loop 
9. Index X FlOOO D - m  
Y FlOOO D 03000 
10. End Repeat Loop 
11. Program stop 
12 Label #10 
13. Start Repeat Loop : 3 times 
14. WSUB Label #20 
15. End Repeat Loop 
16. Index X 
Y F l r n  D-0400 
17. Start Repeat Loop : 3 times 
18. GOSUB Label#% 
19. End Repeat Loop 
20. Index X FlW D 0600 

Y Flrn D-2000 
21. GOSUB Label #15 
22 Return from Subrouthe 
23. Label ##) 
24. GOSUB Label #51 
25. Index X Moo0 DO2000 

Y 
26. GOSUB Label #52 
27. Index X 

YFlrnM)0400 
28. GOSUB Label #51 
29. Index X Flm D-2000 

Y 
30. GOSUB Label #52 
31. Index X 

YFlOOOM)0400 

; send axis home 
; set incremental mode 
; set non-corner rounding mode 
; ofk t  to start scan 
;Ymove 
; pattern column repeat 
; pattern row repeat 
; scan pattern subroutine 
;Endofrowrepeat 
; o h t  to start next 
; pattern 
; end of column repeat 
; end of program execution 
; main subroutine start 
; X parallel scan start 
; X parallel scan moves 
; end of repeat 
; n o X m m  
; position for Y scan 
; Y parallel scan start 
; moves 
; end of loop 
; position for next pattern (X move) 
;Ymove 
; BEEP ON for 1 sec. 
; return from Sub #lo 
;Xscanmovcs 
; pen down 
;Xmove 
; No Y move 
; pen UP 
; No X move 
; Y m m  
; pen down 
;moveX 
no Y move 
; pen up 
; no X move 
;Ymove 
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32 Return from Subroutine 
33. Label R30 
34. GOSUB Label #51 
35. Index X 

Y FlOOO D-02000 
36. GOSUB Label #52 
37. Index X FlOOO D00400 

Y 
38. GOSUB Label #51 
39. Index X 

Y FlOOO M)2000 

40. GOSUB Label #52 
41. Index X FlOOO W0400 

Y 
42. Return from subroutine 
43. Label #15 
44. Beep ON 
45. Dwell 001.0 seconds 
46. Beep OFF 
47. Return from subroutine 
48. Label #51 ; pen down 
49. OUTPUT 01:l O2X 03:X 04:X ; activate relay 
50. Dwell 000.1 seconds ; delay for relay 
51. Return from Subroutine 
52. Label #52 ; pen UP 
53. OUTPUT 01:O 0 2 X  03:X 04:X ; deactivate relay 
54. Dwell 000.1 seconds ; delay for relay 
55. Return from subroutine 

; ends X scan moves 
; Y scan moves 
; pen down 

; Y move 
; pen UP 

; pen down 

; ends Y scan move 
; 1 second beeper 

The actual key strokes for part of the program are presented on the 
following pages. 

Power up Unidex 11. Press SELECT 4 times 

The FOURTH SCREEN is now displayed. Press #2. You now 
see: 

1. DIRECTORY 3. LOAD DFLT 
2. TEST MEM 7. CLEAR MEM 

APPENDIX 1: PAGE 3 
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Press #7. You will see: 

DELETE: clear memory 

Press DELETE and then press BACK. 
FOURTH SCREEN. 

BACK: quit 

You are back in the 

Press #I. Unidex 11 now requires a program number, say 25. Press 
#2, #5, ENTER. 

You now see: 

End of Program 

Press INSERT. You now have the FIRST EDIT SCREEN 

Press #3. You have the GO HOME screen. 

Press +/- to program X axis to go home. Press SELECT to see Y 
flashing. Press +/- to program Y axis go home. 

Press ENTER to enter this block in memory. You now see: 

End of Program 

Press INSERT. Press SELECI' 3 times. You now see the 
FOURTH EDIT SCREEN. Press #4. Press ENTER to enter the In- 
cremental mode command block into memory. 

Press INSERT. Press SELECT 6 times. Press #l. Press ENTER 
to program non comer rounding. 

Press INSERT. Press #1 for the INDEX SCREEN. 

APPENDIX 1: PAGE 4 
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Press any X key, press ENTER. The F next to X is flashing on and 
off. Enter the required feedrate: #1, #O, #O, #O, ENTER. Now 
enter a distance offset from home #1, #0, #0, #0, ENTER. 

Press any Y key, press ENTER. Enter same feedrate and distance 
for Y in the same manner as for X. 

Press ENTER to enter the block into memory. Press INSERT. 
Press SELECT 2 times. Press #l. Press #4, ENTER. The first 
repeat loop is now initiated. 

The rest of the program may be similarly entered, referring to the 
logic described previously. 

After entering the entire program, press INSERT, BACK to quit 
the editor and to see the FOURTH SCREEN. 

Press #4 (AUTO RUN). Press #2, #5 to enter program number 
you want to run. Press ENTER. Press RUN to start program execu- 
tion. 

While the program is running, the STOP key may be pressed to stop 
program execution. Press key #3 to pause program execution. Press 
RUN to continue. 

APPENDIX 1: PAGE 5 
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CHAPTER 1: PROGRAMMABLE ACCEU DECEL 

Programmable Acceleration/Deceleration increases the perfor- 
mance of the motion control system by providing the ability to achieve 
higher motor speeds. The ramp time (the time to attain programmed 
feedrate) is programmable from 10 milliseconds to 4999 milliseconds. 
The acceleration/deceleration profile may be set up to be linear or 
parabolic. Also programmable is the individual start/stop feedrate for 
each axis. (The start/stop setting is used as a default speed for very 
short moves where acceVdecel can not be used, and also as the starting 
and ending speed when implementing accelldecel.) 

Once the user has set (Set Up mode) the desired ramp time, 
startlstop feedrate and the profile for acceleration/deceleration, the 
values are stored in the battery backed up memory. The system 
default values for these parameters are: 

ACCEUDECEL RAMP TIME: 250 MILLISECONDS 
STARTISTOP FEEDRATE: 500 STEPSISECOND 
ACCEUDECEL PROFILE: LINEAR 

These parameters are modal. That is, they stay in effect in both the 
programmed (indexed) and immediate modes of Unidex 11. 
However, Unidex 11 can be programmed (in the edit mode) to change 
the acceVdecel ramp time during program execution. (Start/stop 
feedrate and acceVdecel profile can only be changed in the Set Up 
mode.) If the acceVdecel ramp time is changed during program con- 
trol, the last value set becomes the new modal acceVdecel parameter. 

Before proceeding with the discussion of the accel/decel option, it is 
assumed that the user has reviewed Part 11 (Menu-drive Front Panel 
Programming) of this manual. 
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SECTION 2-1 MANUAL PROGRAMMING OF RAMP TlME 

To program the parameters related to acceleration and decelera- 
tion, bring up the hfth screen of the main menu: 

1. DIG. OUT 3. COMM ENAB 
2. ACUDCL 4. PRINT 

Press key 442 to see: 

1. ACCEUDECEL RAMP TlME 
2. STARTISTOP SPEED ENTRY 

Press key #1 to select ramp time programming: 

ENTER AClJDCL RAMP TlME 
0250 msec 

The screen shows the current active value of ramp time. 

The required ramp time may now be programmed. This value may 
be from 10 to 4999. Any value below 10 will be entered in the system 
as zero and this will turn acceleration and deceleration OFF. After 
entering the ramp time, press "ENTER". Unidex 11 now gives you the 
option to execute the command by pressing RUN or to quit by press- 
ing BACK (as described in the command description in Part II, chap- 
ter 2 of this manual). 
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User memory (battery back up) will be updated as a result of 
manually programming the ramp time. 

SECTION 2-2 PROGRAMMING STARTISTOP FEEDRATE 

The stadstop speed entry is similar to Run speed entry. Press key 
#2 to select starthtop speed programming. 

Feedrate values from 1 to 999,999 unitdsec may be entered here (in 
this case, 0 to 999,999 stepslsec). SWstop speed is the speed the axis 
defaults to when a programmed move is too short to implement ac- 
celeration and deceleration. If the time for the move is less than 10 
millkeconds, acceleration1 deceleration is turned off for the move and 
the move is executed at the sWstop feedrate. 

SECTION 2-3 ACCEUDECEL PROFILE SETUP 

The acceUdece1 profile is set up as linear or parabolic using the Set 
Up screens (see section 2-2 K of Part I1 of this manual). The Set Up 
screen, immediately after the Digital Inputloutput screen, shows: 

-- ! Programmable AccelIDecel 
~ - 

1 Profile : LINEAR 
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Press +/- to change the set up to PARABOLIC. Press SELECT 
repeatedly until the system goes back to the main menu screens. 

SECTION 2-4 RAMP TlME PROGRAMMING 

The seventh EDIT screen (see Part 11 of this manual) allows ac- 
celeration/deceleration ramp time programming. 

1. COR RND 3. ACL / DCL 
2. PROG DEL 4. DIG. OUT 

Press key #3 for: 

I ENTER ACUDCL RAMP TIME 1 
I 0000 msec I 

Now enter the required value and press ENTER to enter the block 
in memory. The acceVdece1 block, if called up again, will show the 
most recently entered ramp time. 

To turn off acceleration/deceleration, program 0 milliseconds. 

The motion command for entering the ramp time when download- 
ing a program via a communication port (i.e., RS-232C or IEEE-488) 
is: 

AD nnnn * 

where "nnnu" is the ramp time in milliseconds. (See Part IV of this 
manual for information on RS-232C and the U n i h  11 Motion Con- 
troller Options Manual for information on IEEE- 488.) 
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The ramp time may be programmed as many times as required 
within a program. At the end of program execution, the value of the 
ramp time will remain as the last programmed value. If programmed 
manually before running a program, this value will be effective at the 
start of the program. The last ramp-time block executed from a 
program becomes modal to the system, but is not retained in the bat- 
tery backed user memory after power down. 

SECTION 2-5 WHEN ACCEUDECEL ISN'T IMPLEMENTED 

The conditions under which accevdecel is not implemented are: 

Ramp time programmed is less than 10 mSec. 

0 Feedrate for the move is less than 16 units/second. 

Total time for the move is less than 10 mSecs. 
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SECTION 3-1 ACCEUDECEL IN OPERATION 

Acceleration and deceleration velocity profiles in Unidex 11 are 
achieved by updating the clock rate from the indexer at fixed intervals, 
pre-computed from the programmed ramp time. The minimum clock- 
rate-update interval is 1 mSec. and the maximum number of updates 
is 250. If the ramp time programmed is 250 mSecs., the controller in- 
crements the clock rate from 0 to the programmed feedrate in 250 
steps of a 1 mSec interval. For ramp times less than 250 mSecs. but 
greater than 125 mSecs., the number of updates is 125 and the interval 
is accordingly computed. For ramp times between 125 and 50 mSecs., 
the number of updates is 50. The following table illustrates this: 

Ramptime Number 01 Updates Update Interval (mS) 
5000 250 20.0 
400 250 1.6 
200 125 1.6 
80 50 1.6 
30 25 1.2 
10 10 1 .o 

In LINEAR acceVdece1 mode, the clock-rate is updated linearly. In 
PARABOLIC mode, the clock-rate-update is a parabolic function of 
time. In the following description, N stands for the number of updates 
computed from the programmed ramp time as explained above, Fn 
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represents feedrate at interval number n and Fp represents 
programmed feedrate. 

The feedrate as a function of an update interval number during ac- 
celeration is shown below. 

LINEAR 

Fn = (Fp/N) * n n < N  
Fn = Fp n = N 

PARABOLIC 

In the linear accevdecel mode, when the p r o g r a . e d  move is 
longer than the ramp time, a trapezoidal velocity profile is achieved. 
When the move is shorter, (but greater than 10 mSec.), a triangular 
velocity profile results and the axis does not attain the programmed 
feedrate. Parabolic profile is truncated when the programmed move 
is not long enough to attain programmed feedrate. 

Figure 3-1 and figure 3-2 illustrate some examples of linear and 
parabolic ramping in both full and truncated profiling modes. 
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Region of Constant Velocity 

I 

I 

0 ____) 

Distance 
A)  Linear Ramping 
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0 _____) 
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B) Parabolic Ramping 

Figure 3- 1: Full Ramp Profiles For Linear And Parabolic Ramping 
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SECTION 3-2 RAMPING LIMITATIONS 

AcceVdecel control in Unidex 11 is implemented with individual 
hardware VCO (voltage control oscillator) circuitry. Hardware VCOs 
are used because of the need for feeding back electronic damping con- 
trol signals from the Aerotech stepping translators when the Unidex 
11 is used to control stepping motor systems. Since these VCOs are 
analog drivers, and operate asynchronously with respect to the index- 
ing circuitry of Unidex 11, user calculated vector motion for any two 
sets of axes may yield inaccuracies in the trajectory between two given 
points. 

In other words, a calculated vectorial move between two given 
points of an X/Y plane using accevdecel may produce a slight curva- 
ture on the line connecting the two points. For this reason, it is recom- 
mended that the acceVdece1 mode not be used in those cases where 
precise vectorial motion is required. 

This limitation is not considered a flaw in Unidex 11 performance 
since the basic design criteria for Unidex 11 is two or four axis point to 
point motion. 
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CHAPTER. 1 : INTRODUCTION 

The RS-232 option for the Unidex 11 makes it possible to control 
Unidex 11 from a host device (CRT terminal, PC, etc.) via the serial 
port. A simple command sequence through the RS-232 interface 
gains control of the device. The host may, from this point on, perform 
different tasks using Unidex 11. These tasks include executing com- 
mand block(s) in the immediate mode, downloading a program into 
the user memory, running a program from the memory in auto-run or 
block-run mode, and reading the axis position, system statuses, direc- 
tory, program or entire memory. 

Unidex 11 may also be set up for interactive control. In this mode, 
Unidex 11 sends a service request after executing a program or a com- 
mand block, or if there is an error condition. Subsequently, the host 
device is required to poll Unidex 11 before proceeding further. 

The RS-232 port also allows connecting a passive device (printer, 
paper tape punch, cassette tape, etc.) to the Unidex 11 so that 
programs, directory and axis positions may be printed out using the 
front panel. 

Before proceeding, please review Part I1 (Menu-Driven Front Panel 
Programming) of this manual. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CHAPTER 1: INTRODUCIlON 

SECTION 1-1 REQUIRED HARDWARE 

The RS-232 port is a standard DB25P connector implementing the 
following signal lines: 

Pin1 
Pin2 
Pin3 
Pin 4 
Pin5 
Pin6 
Pin7 
Pin8 
Pin 20 

Shield 
Transmit Data ('I'XD) 
Receive Data (RXD) 
Request To Send (RTS) 
Clear To Send (CI'S) 
Data Set Ready (DSR) 
Signal Common 
Data Carrier Detect (DCD) 
Data Terminal Ready (DTR) 

For more information on the RS-232 port, refer to the Unide;r 11 
Motion GntttvllerHcrrdwiam Manual. 
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Figure 1- 1: RS-232 Connections 
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The interface is configured as a DTE and therefore the cabling 
diagrams shown in figure 1-1 may assist you in selecting the right con- 
figuration for your application 
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SECTlON2-1 SElTlNG UPTHE RS-232 FORMAT 

It is required that certain communication parameters of the sending 
device match those of the receiving device to enable data to be trans- 
ferred. These parameters determine the format for communication. 
There are four parameters that must be set up in Unidex 11. They are: 

Baud Rate - 

Character Length - 

No. Of Stop Bits - 

This relates to the rate of transfer 
of data The value represents the 
"number of bits per second" of 
transfer. Unidex 11 may be set up 
for a baud rate of from 45.5 to 
38400. (Settings include 45.5,50, 
75,110,134.5, 150,300,600, 1200, 
1800,2000,2400,4800,9600, 
19200 and 38400.) 

Each byte of data is encoded in 
either 7 or 8 bit length. 

The end of each byte is indicated 
by the stop bit sequence. This is 
also the minimum time required 
by the receiver to start looking for 
the next byte after the 7 or 8 bits 
of the current byte are received. 
Number of stop bits may be 1 or 2. 
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T Frad k)Ob 

Parity - The parity bit is an extra bit added 
to the character (in addition to the 
7 or 8 bits described above) so as 
to make the number of "1" bits 
either even or odd, thus adding an 
extra check for accuracy of data 
Parity may also be disabled so that 
no parity bit is added. Unidex 11 
may be set up for ODD or EVEN 
or DISABLED parity. 

Unidex defaults to the following values upon power-up if there is no 
battery backed user memory or if the "Load Default" operation is per- 
formed. 

Baud Rate : 1200 
Character Length : 7 Bits 
No. Of Stop Bits : 1 
Parity : disabled 

To change the above values, Unidex 11 has to be put in the Set up 
mode as described in section 2-2K of Part 11 of this manual. 

Press SELECT until the following Set Up screens are displayed. 
They will be displayed after the last axis' "Number Of Digits After 
Point" screen. The display screen will show: 

- - 

Insert ~ b c k  Nos. When 
print in^ Program : NO 

Press the +I- key and the "NO" changes to "YES. This feature lets 
you select whether programs printed on a printer connected to Unidex 
11's RS-232 port should contain block numbers. (Printing block num- 
bers may aid in editing a program.) 
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Press SELECT for the next Set Up screen: 

RS-232 INTERFACE 
Baud.Rate : 1200 

The baud rate may be changed to the value required by successively 
pressing the +/- key. Unidex 11 can be set up for any one of the 16 
different baud rates mentioned previously. These range from 45.5 to 
38400. 

Press SELECT again to see: 

I RS-232 INTERFACE , 

I Char Len~th : 7 bits I 

Press + I- to change to 8 bits if required. 

Press SELECT to see: 

RS-232 INTERFACE 
I Stan Bits : 1 bit I 

You may change the number of stop bits to 2 bits by pressing +/- 
key. 

Press SELECT to see: 

RS-232 INTERFACE 
Paritv : DISABLE 

Press +I- to change parity to ODD. Press + 1- again to disable 
ODD parity and to select EVEN parity. 
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- , 0,  6&- L L  

After selecting the correct RS-232 formats for Unidex 11, press 
SELEET to return to the third main screen 

SECTION 2-2 PRINT OPERATION FROM UNIDEX 11 

To print from the Unidex 11 front panel interface, press key #4, 
Print, of the fifth main screen. You will see: 

I 1. POSN 3. PROGM I 
I 2. DIR 4 MEMORY I 

A. PRINT POSITION 

Pressing key # 1, POSN, sends the position values through the RS- 
232 interface. For example: 

X A X I S  = 0000000000 step 
YAMS = 0000000000 step 
UAXIS = 0000000000 step 
VNUS = 0000000000 step 

B. PRINT DIRECTORY 

Pressing key #2, DIR, sends a directory listing of your programs 
through the RS-232 interface. For example: 

UNIDDC-11 DIRECTORY USTlNG 
PROGRAM # 2!i LENGTH : 00039 BYTES 

FREE : 05993 BYTES 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PART IV: RS-232 S E W  INTERFACE PROGRAMMING 

C. PRINT PROGRAM 

Pressing key #3, PROGM, sends a Unidex 11 program through the 
RS-232 interface. Press key #3 to see: 

I Input Proqrarn # 

Input a program number and press ENTER. If the program is not 
in memory, you will see: 

- - 

JNVAUD PROGRAM #nn 
Press BACK to Quit 

If program #M is in memory, you will see: 

1. To Printer 
2. To Tape 

Press #1, To Printer, to send program "nn" in printer format (i.e., 
title, margins and optional block numbers). An example (without 
block numbers) would be: 

PROGRAM #25 LENGTH : 00039 
HXU * 
AB * 
X F OOOlOOO D OOOOOlOOOO 
YF000U)oR + 
U F 0000500 D -000000UMO 
V F 0000001 R - * 
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An example, with block numbers, would be: 

PROGRAM 825 LENGTH : 00039 
0001HXU* 
0002AB + 

0003 X F 0001000 D OOOOOlOOOO 
Y F 0002000 R + 
UF0000UlOD- 
V F 0000001 R - * 

Press #2, To Tape, to send program #nn in a tape format (i.e., no 
title, margins or block numbers). This function is mainly for off-line 
storage on paper tape or cassette tape. Each program is preceded by a 
string "## EM * < CR > < LF > " and followed by a string "% L 
< 10 nulls > < CR > < LF > " so that the program can readily be 
downloaded from the tape to Unidex 11. For example: 

##E25* 
HXU* 
AB * 
X F 0001000 D OOOOOlOOOO 
Y F 0002000 R + 
U F 0000500 D 6000002000 
V F 0000001 R - 
%L 

PRINT MEMORY 

Press key #4, MEMORY, to send the entire contents of memory. 
You will again see: 

1. To Printer 
2. To Tape 
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In this case, all programs in memory will be sent in a printer format 
(key #1) or a tape format (key #2). For example (using a TO 
PRINTER format): 

PROGRAM # 25 LENGTH : 00039 BYTES 
HXU * 
AB* 
X F 0001000 D OOOOOlOOOO 
Y F 0 0 r n R  + 
UF00005oOD-000000#)0 
V F 0000001 R - + 

FREE : 0993 BYTES 

NOTE: When in the Print mode, UnMex 11 responds to the Xon/Xoff protocol 
from the device connected to Unidex 11 through the RS-232 interface. 
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SECTION 3-1 COMMUNICATING WlTH RS-232 

Unidex 11 is ready for comunication at power up if the RS-232 
format has been correctly set up and the system has a battery back up, 
or if the default values are already the required format. The host 
needs only to send an "Attentionn command (discussed at the end of 
this section) at this point. 

If any of the Unidex 11 keys is pressed, the communication inter- 
face is disabled and Unidex 11 will not respond to commands on the 
RS-232 line until the interface is enabled from the keyboard. To 
manually enable RS-232 interface, bring up the fifth screen of the 
main menu (which is after the fourth screen, described in Part 11, sec- 
tion 2-2N): 

1. DIG. OUT 3. COMM ENAB I 
I 

I 2. ACUDCL 4. PRINT 1 

Pressing key #3 will take you to the following screen: 

1. RS-232/IEEE-488 
2. PARALLEL PORT 

Press key #1, RS-23-E-488, and Unidex 11 is ready to com- 
municate with RS-232. You will see: 
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r 

RS-232 INTERFACE 
COMMUNICATION ENABLED 

The host device must now send the "attention" command to Unidex 
11. This consists of the character string "##" or the character string 
' > > ". The two "#" or ' > " signs must be consecutive. Unidex 11, 
upon receiving the "attention" command, will display: 

RS-232 INTERFACE 
COMMUNICATION ACTIVE 

SECTION 3-2 TYPES OF COMMANDS 

Commands sent to Unidex 11 with the RS-232 interface may be clas- 
sified into two types: 

System Commands: These commands interact with 
Unidex 11 as a device and perform 
operations such as resetting the 
unit, printing a program, printing 
position values, running a 
program, downloading a program, 
transferring status byte informa- 
tion from Unidex l l, etc. Each sys- 
tem command establishes a mode 
of operation once it is received by 
Unidex 11. 

Program (Motion) Comands: These are the user program blocks 
in a motion program that Unidex 
11 executes when running a 
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program in the auto or block 
mode. Program commands are 
valid only if entered in the im- 
mediate or edit mode. 

SECTION 3-3 SERVICE REQUEST AND SERIAL POLL 

Service request is an important concept in device control when 
there is a controller (host computer) as the master and the controlled 
device (such as a printer or Unidex 11) as the slave. The purpose of 
Senrice Request is for the slave device to catch the attention of the 
master controller. Typically a controller has more than one device 
being controlled by it and it would be very inefficient for the master 
controller to continually read the statuses of all the devices to check 
for error states. The controlled (slave) device therefore has the 
capacity to send a signal (Service Request) to the master controller 
whenever it requires the attention of the master. The reason for re- 
questing service may be an error condition or to signal the completion 
of a task. 

Unidex 11 implements a service request by sending a predeter- 
mined byte of data followed by a < CR > < LF > . The controller 
(master) may be set up to be interrupted by this data byte whereupon 
it must take a necessary action 

The minimum necessary action that the controller must take once 
Unidex 11 has sent the service request signal is to poll Unidex 11 by 
sending the query (serial poll) command Q < CR > < LF > . Unidex 
11 waits until the query command is received, and will not respond to 
any other system command until this is done. The purpose of the 
query command Q < CR > < LF > is to transfer a status byte from 
Unidex 11 to the controller. The 8 bits of this status byte represent dif- 
ferent internal states of Unidex 11. Serial polling may be done any 
time the RS-232 interface is active, not necessarily only after a service 
request. 
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4 .A 
p-f a 4  Ll.4 

The status byte may be analyzed by the controller to determine the 
cause of the service request. Each of the bits in the status byte is 
described as follows: 

ZERO ONE 

BIT 0 
BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 

BIT 6 

BIT 7 

Incremental mode 
Not running a program 
Block run mode 
Non-corner rounding mode 
Communication disabled 
Inactive - Not executing a com- 
mand in immediate mode 
No service request signal sent 

No errors detected 

Absolute mode 
Running a program 
Auto run mode 
Comer rounding mode 
Communication enabled 
Active - Executing command in 
immediate mode 
Service request signal sent - 
waiting for "Q" 
Error detected 

Unidex 11 may be put into the Service Request Mode by the system 
command J < CR > < LF > . The default Service Request data byte 
sent by Unidex 11 defaults to "%". Unidex 11 sends: 

as a service request signal. This byte may also be programmed by the 
user by entering a character immediately after J. This entry becomes 
the new service request character. For example, if 

were entered, the service request character would become "#" and 
Unidex 11 would send "#" < CR > < LF > as the service request sig- 
nal. 

The service request mode may be canceled by sending the system 
command K < CR > < LF > . In this mode, Unidex 11 will not send a 
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senrice request signal for any reason. This is the default mode. In this 
mode, to determine if an immediate command or a program has been 
completed, a serial poll (Query) may be done as explained on the pre- 
vious page and the status byte analyzed (bit 1 and bit 5). When these 
bits are clear (zero), Unidex 11 is ready to take the next command. 

When in the service request mode, Unidex 11 sends a service re- 
quest (SRQ) character under the following conditions: 

When an Immediate command execution is complete. 

When a program is completely executed in the Auto Run mode. 

When a block is executed in the Block Run mode. 

When a run time error condition is generated and the program 
is aborted. 

When an axis limit is activated. 

When a program or immediate move is stopped by pressing the 
STOP key on the front panel keypad. 

At the end of a program download operation if an error was 
generated while downloading. (The SRQ character is sent by 
Unidex 11 after the "%" that ends the downloading of the 
progr-) 
When it is requested that a nonexistent program be printed. (If 
"Pnn < CR > < LF > " is sent to Unidex 11 and program #nn 
does not exist, Unidex 11 will send the SRQ character.) 

NOTE: For more information on error bytes, see chapter 4 of this part of the 
manual (Part IV). 
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An error condition may be detected by the host computer by check- 
ing the most significant bit (bit 7) of the serial poll status byte (section 
3-3 of this part of the manual). If this bit is set to "I", an error has oc- 
curred. 

To further determine the type of error, the system status may be 
read by the host by sending the command "PS < CR > c LF > ". 
Unidex 11 will send back 13 bytes followed by < CR > < LF > . 
(Refer to chapter 5 of this part of the manual for details on printing 
status byes.) These 13 bytes represent a complete status report of 
Unidex 11, and are described as follows: 

BYTE 1 Same as Serial Poll status byte in section 3-3 
of this part of the manual. 

BYTE 2 EDITOR ERROR STATUS: 

Zero One 

Bit 0 No illegal character Illegal character during 
during download download (illegal command 

code) 

Bit 1 Memory not full Memory full during download 
during download 

Bit 2 No user memory Checksum error during 
checksum error download of program 
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Bit 3 

Bit 4 

I I 
Bit 7 

NOW. 

No illegal command Illegal command during 
download (illegal command 
code) 

Not used 

If one of these enors Is generated during download operation, Unidex 
11 will send an SRQ (senrice request) character i f  you are in the Ser- 
vice Request mode. It is recommended that the user then edit and cor- 
rect that program. 

%WE 3 RUNTIME ERROR STATUS 1: 

Bit 0 * 

Bit 1 

Bit 2 * 

Bit 3 

Bit 4 * 

Bit 5 * 

Bit 6 * 

Bit 7 * 

Zero 

Xaxisnotinlimit 

Y axis not in limit 

U axis not in limit 

V axis not in limit 

No illegal byte in 
memory 

Program number valid 

Memory not clear 

No user memory 
checksum error 

One 

Xaxisinlimit 

Y axis in limit 

U axis in limit 

Vaxisinlimit 

Illegal byte in memory 

Invalid program number 
called for run 

No programs in memory 
(Memory clear) 

User memory checksum error 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PART IV: RS-232 SERLA. INTERFACE PROGRAMMING\ 

BYTE 4 RUNTIME ERROR STATUS 2 

Bit 0 

Bit 1 * 

Bit 2 * 

Bit 3 * 

Bit 4 * 

Bit 5 * 

Bit 6 * 

Bit 7 * 

Zero 

Stop key not pressed 

No "Repeat Loop End 
Invalidn error 

No "Repeat Loop In- 
completen error 

Eight repeat loops not 
exceeded 

No "Return From Sub- 
routine Invalid" error 

No  complete Sub- 
routinen error 

Eight subroutines not 
exceeded 

No "Missing Label" 
error 

One 

Stop key pressed to stop mo- 
tion/program 

"Repeat Loop End Invalid" 
error 

"Repeat Loop Incomplete" 
Error 

Eight repeat loops exceeded 

"Return From Subroutine In- 
valid" error 

"Incomplete subroutine" error 

Eight subroutines exceeded 

"Missing Label" error 
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BYTE 5 COMMUNICATION STATUS I 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

Zero 

No RS-232 hardware 
on OP4 board 

NO IEEE-488 
hardware on OP4 
board 

RS-232 communica- 
tion not active 

IEEE-488 communica- 
tion not active 

" > " or "#" not received 

No serial poll initiated 

Not in SRQ mode 

Not in Hold mode 

One 

RS-232 hardware on OP4 
board 

'IEEE-488 hardware on OP4 
board 

RS-232 communication active 

IEEE-488 communication ac- 
tive 

" > " or "#" received 

Serial poll initiated by send- 
ing "Q". Waiting for 
cCR> cLF> 

In SRQ mode 

In Hold mode 
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BYTE 6 COMMUNICATION STATUS 2 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

Zero 

LCD Display 1 in- 
cluded in system (X 
and Y display present) 

LCD Display 2 in- 
cluded in system (U 
and V display present) 

In Hold mode, but no 
trigger command 
received 

Unidex 11 "receive 
buffern not full 

Xon received during 
transmit 

Not in program 
download mode 

Status bytes printed in 
binary format 

UO parallel port input 
not enabled 

One 

LCD Display 1 not included 
in system 

LCD Display 2 not included 
in system 

In Hold mode, and trigger 
command received 

Unidex 11 "receive buffer" full 

Xoff received during transmit 

In program download mode 

Status bytes printed in hex- 
ASCII format 

UO parallel port input 
enabled 
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BYTE 7 AXIS VALIDITY STATUS 

Zero One 

Bit 0 X axis not in system X axis in system 
Bit 1 Y axis not in system Y axis in system 
Bit 2 U axis not in system U axis in system 
Bit 3 V axis not in system V axis in system 
Bit 4 

I I Not used 
Bit 7 

B Y E  8 RAMPER BOARD STATUS 

Zero One 

Bit 0 X axis does not have X axis has in-position signal 
in-position signal 

Bit 1 Y axis does not have Y axis has in-position signal 
in-position signal 

Bit 2 U axis does not have U axis has in-position signal 
in-position signal 

Bit 3 V axis does not have V axis has in-position signal 
in-position signal 

Bit 4 

I I Not used 
Bit 7 
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BYTE 9 AXIS MOTION STATUS 

Zero One 

Bit 0 X axis not moving X axis moving 
Bit 1 Y axis not moving Y axis moving 
Bit 2 U axis not moving U axis moving 
Bit 3 V axis not moving V axis moving 
Bit 4 

I I Not used 
Bit 7 

BYTE 10 FREE RUN MODE STATUS 

Zero 

Bit 0 Xaxknotinfreerun 
mode 

Bit 1 Y axis not in free run 
mode 

Bit 2 U axis not in free run 
mode 

Bit 3 V axis not in free run 
mode 

Bit 4 

I I Not used 
Bit 7 

One 

X axis in free run mode 

Y axis in free run mode 

U axis in free run mode 

V axis in free run mode 
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BYTE 11 I10 STATUS 

Zero One 

Bit 0 Input 1 is a 0 (11) Input 1 is a 1 (11) 

Bit 1 Input 2 is a 0 (12) Input 2 is a 1 (12) 

Bit 2 Input 3 is a 0 (I3) Input 3 is a 1 (13) 

Bit 3 Input 4 is a 0 (14) Input 4 is a 1 (14) 

Bit 4 Output 1 is a 0 (01) Output 1 is a 1 (01) 

Bit 5 Output 2 is a 0 (02) Output 2 is a 1 (02) 

Bit 6 Output 3 is a 0 (03) Output 3 is a 1 (03) 

Bit 7 Output 4 is a 0 (04) Output 4 is a 1 (04) 

BYTE 12 AND BYTE 13 DIGITAL OUTPUT STATUS 

Bit 0 
I 1 - 12 bit value of digital output 
Bit 11 

Bit 12 

I I - Not used 
Bit 15 
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System commands interact with Unidex 11 as a device and perform 
operations such as resetting Unidex 11, printing a program, printing 
position values, running a program, downloading a program, transfer- 
ring status byte information from Unidex 11, etc. Each system com- 
mand establishes a mode of operation once it is received by Unidex 
11. Each system command must be entered as a capital letter. 

A. GElTlNG UNIDEX 11's AlTENTlON 

The system command required from the host device to get Unidex 
11's attention and put it into the RS-232 mode, once the communica- 
tion interface is enabled, is two consecutive "#" or " > ". The host must 
send: 

to activate the RS-232 interface. 
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AUTO MODE 

Executing a program in the auto mode enables the program to run 
automatically, executing the motion commands of the program with 
no need of further user intervention. 

To run a program in the auto mode, send "An, the program number 
("M") and < CR > < LF > . Example: 

If in service request mode (see section 3-3 of this part of the 
manual), once the program has been executed, Unidex 11 will send 
the service request character and wait for a serial poll. After the serial 
poll, you may execute the same program again by sending another 
< CR > < LF > . To run a different program, send "A M 

<CR> <LF>" again. 

BLOCK MODE 

A motion program can be run one block at a time, instead of 
automatically, as discussed in the above subsection. To run a program 
in the block mode, send "B" for block, the program number ("M") and 
a <CR> <LF>. Example: 

If in service request mode, Unidex 11 will send the SRQ character 
after each block has been executed. If this is the case, the host must 
serial poll (see section 3-3 of this part of the manual) Unidex 11 after 
the execution of each block. 

After the execution of the first command block and the serial poll, 
send a < CR > < LF > to execute the next block. Bit 1 of the status 
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byte (also in section 3-3) may be checked to detect completion of the 
program. This bit is cleared after the last block in the program. 

D. REMOTE RESET 

Sending the command "C" followed by < CR > < LF > resets 
Unidex 11 after the previous system command is executed. This will 
take it back to power up conditions. Example: 

E. DISABLING JOYSTICK MODE OR REMOTE MODE 

This command is available with the Unidex 11 Joystick (JP4C) op- 
tion only. For more information on this option, see the Uni& I 1  Mo- 
tion Controller Options Manual. 

The system command: 

will do one of the following: 

1. Disable the Computer Enabled Joystick Mode and return 
control to the host controller. (The position registers will be 
updated with the absolute position values before returning 
control.) 

2. Disable the Remote Mode and return control to the host. 
(The position registers are updated with the absolute posi- 
tion values before returning control.) 
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When either the Computer Enabled Joystick Mode or Remote 
Mode is active, Unidex 11 will only recognize the "D" command and 
the Serial Poll command. All other system commands will be ignored. 

F. DOWNLOADING PROGRAM TO UNIDEX FROM HOST 

The "En command, followed by a program number ("nnn) and an 
end- of-block character (* or I) ,  will put Unidex 11 into the edit mode 
and set it up to enter the program commands into program "nn" in the 
user memory. If an existing program with the same number already 
resides in Unidex 11, it will be deleted automatically when the new 
program "nnn is downloaded. Example: 

In the above example, the commands following "ElO*" will be 
downloaded into the Unidex 11 user memory and stored in program 
#lo. The motion commands that may be included in this program will 
be discussed in section 5-2, Program Commands. 

G. DELETING A PROGRAM 

In order to delete a program from the Unidex 11 user memory, send 
the command "En, followed by the character "$", the program number 
"nnn and an end-of-block character, either "*" or "/". Example: 

E $101 (or*) 

Program 10 will be erased. 
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H. DELETING ALL PROGRAMS (FROM USER MEMORY) 

In order to delete all programs from the Unidex 11 user memory, 
send the command "En, followed by the character "$", two zeros ("00") 
and an end-of-block character, either "*" or "P. Example: 

All programs will be erased. 

BLOCK NUMBERING 

If you want programs to be printed with block numbers, send the "F" 
command and a < CR > < LF > . Block numbering may make editing 
the program easier. Example: 

After this command is sent to Unidex 11, any programs will be 
printed with block numbers. 

BLOCK NUMBERING CANCEL 

In order to cancel block numbering when a program is printed, as 
established in the above subsection, send the command " G  along with 
< CR > < LF > . Example: 

After this command has been sent to Unidex 11, programs will be 
printed without block numbering. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CHAPTER 5: TYPES OF COMMANDS 

The system commands F and G do not change the system set up fea- 
ture stored in the battery backed memory. 

HOLD 

The command to "hold" the execution of a command string or an en- 
tire program is established by the "H" command and < CR > < LF >. 
Example: 

The above command will cause Unidex 11 to suspend execution of 
any Immediate, Auto or Block commands which may follow it. This is 
useful if synchronization of axis motion with some other action is 
necessary. Unidex 11 will only execute the commands when it 
receives a "I" (for Trigger) command (discussed in a following subsec- 
tion). Example: 

H <CR> <LF> 
A 20 < CR > < LF > Program #20 not executed (held) 
T < CR w < LF > Now Program #20 executes 

L. CANCELHOLD 

"0" cancels the Hold ("H") command and allows Unidex 11 to ex- 
ecute the Auto, Immediate or Block command: 

M. IMMEDIATE MODE 

The "I" command, followed by motion program commands, an end- 
of-block character (* or /) and a < CR > < LF >, allows a block of 
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motion commands to be executed immediately instead of being 
entered as a motion program. Each block of immediate commands 
must begin with an I. For example: 

The above immediate commands will send the X axis 20000 steps at 
a feedrate of 10000 steps per second (or whatever units might be set in 
the system). If in SRQ mode, Unidex 11 will send a service request 
and wait for a serial poll after the command is executed. After being 
polled, Unidex 11 is ready to execute another block of commands. 

All motion commands that make up a Unidex 11 motion program 
are listed in section 5-2 of this chapter. Although all motion com- 
mands are valid in the edit mode, not all are valid in the immediate 
mode. Following is a list of motion commands that are valid in the im- 
mediate mode (for full explanation of each, see section 5-2 of this 
chapter): 

AB* HX* OT* 

AD* IN* RX* 

BF* IT* SX* 

BN* U* X F D* 

CO* NC* Y F D* 

DB* OR* U F D* 

DD* OS* V F D* 

DW* 
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SERVICE REQUEST SET UP 

In order to establish the service request mode, send the "J" com- 
mand, followed by e CR > < LF > . After the SRQ mode has been es- 
tablished through the J command, Unidex 11 will send the SRQ signal 
under conditions described in section 33. It will then wait until it 
receives a serial poll from the host device before executing any further 
commands. For more detailed information on SRQ, see section 3-3 of 
this part of the manual. 

SERVICE REQUEST CANCEL 

In order to cancel the service request (SRQ) mode established by 
the J command (above subsection), send a K command, followed by 
< CR > < LF > . Example: 

(SRQ cancelled is the default status.) 

LOCAL WITH COMMUNICATION ENABLED MODE 

The command "L" followed by < CR > < LF > puts Unidex 11 into 
the Local with Communication enabled mode. Example: 

This is the state that was originally enabled upon power-up, when 
key #3, COMM ENAB, of the fifth main menu and the subsequent 
key #1, RS-23UIEEE-488 were pressed, in order to enable the RS- 
232 interface. 
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Q. STATUS BYTE IN BINARY FORMAT 

To establish the format of the status bytes as binary upon transmis- 
sion, send command "M", followed by c CR > < LF > . Example: 

Transmission of the status bytes in binary format is the default 
status. 

R. STATUS BYTE IN HEX-ASCII FORMAT 

To establish the status bytes in the Hex-ASCII format upon trans- 
mission, send the command "N", followed by < CR > < Lf >. Ex- 
ample: 

S. PRINT AXIS POSITION 

I .  Print XAxis Position (Pa 

In order to print the X axis position register, send: 

PX <CR><LF> 

The axis position is sent in the following format: 

< space > or < negative sign > < 10 digits > < CR > < LF > 
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2. Rint YAxis Position (PY) 

In order to print the Y axis position register, send: 

PY <CR> <LF> 

3. Print UAris Position (PU) 

In order to print the U axis position register, send: 

PU <CR> <LF> 

4. Print VAxis Position (PV) 

In order to print the V axis position register, send: 

W <CR> <LF> 

T. PRINTING DIRECTORY LISTING 

To get a listing of the programs in the Unidex 11 directory, send: 

PO <CR> <LF> 

Bytes of memory remaining in Unidex 11 will be printed as well. 
Transmission of data will be terminated by character < ETX > . 

U. PRINTING A PROGRAM 1 

To have one program printed, send the command "P", the program 
number ("M") and < CR > < LF > . Example: 
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The above command will cause program #10 to be printed. Trans- 
mission of data will be terminated by character < ETX >. 

V. PRINTING ALL PROGRAMS 

To have all programs printed, send the command "Pn, two zeros (00) 
and < CR > < LF > . Example: 

The above command will cause all programs in memory to be 
printed. Transmission of data will be terminated by character 
ern>. 

W. PRINTING STATUS BYTES 

To have the status bytes listed in chapter 4 printed, send: 

Depending on "Mn or "N" command, the status will be sent as 13 bi- 
nary bytes followed by < CR > < LF > or 13 sets of 3 bytes (2 hex- 
ASCII + space) ended by < CR > < LF >. 

X. QUERY (SERIAL POLL) 

The host device may serial poll (Query) Unidex 11 by sending: 

In response to a query, Unidex 11 returns its status byte (see section 
3-3) followed by < CR > < LF > . The status byte may be one binary 
byte or 2 hex-ASCII + space, ended by < CR > < LF > . 
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REMOTE MODE 

The system command: 

will enable Unidex 11 with the "JP4C" option to be driven through the 
auxiliary controls. The display shows the remote mode tracking 
screen: 

rtm X: 0000023456 step 
rt Y:-0002345.12 mm 

The host controller may now signal an external device to take con- 
trol of Unidex 11. 

Unidex 11 keeps track of the axes' positions during external control. 

ENABLING JOYSTICK 

This command is available with the Unidex 11 Joystick (JP4C) op- 
tion only. For more information on this option, see the U n i k  I 1  Mo- 
tion Controhr Options Man& 

The system command: 

puts Unidex 11 into the "computer-enabled" joystick mode. The dis- 
play changes to the joystick mode tracking display (see section 2-2H, 
Part II of this manual). 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PART IV: RS-232 SERIAL INTERFACE PROGRAMMING 

In a system with more than 2 axes, the initially active axes will be X 
and Y. The joystick may now be operated to move the axes. 

AA. TRIGGER 

To execute the program that is suspended with a Hold command 
(H), send: 

BB. RESElTlNG UNIDEX 11 

To reset Unidex 11 at any time, you may send the hexadecimal num- 
ber 7F or FF. Either is the ASCII code for < DEL> . 

SECTION 5-2 MOTION PROGRAM COMMANDS 

The motion program commands make up the program that Unidex 
11 executes when running in the auto or block mode. While all of the 
program commands are valid in the edit mode, only some are valid in 
the immediate mode. A list of the motion program commands that 
will operate in the immediate mode are listed in section 5-1 M (Im- 
mediate Mode) of this chapter. 

A. END OF BLOCK 

An end-of-block terminates a block of a program. It may be one of 
two characters: 
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If two or more axes are to run simultaneously, keep those axes com- 
mands within one block, i.e., place an end-of-block character after the 
axes moves have been entered. For example: 

B. AXIS MOTION COMMANDS 

The axis to move must, of course, be specified by an axis command 
(X, Y, U or V). 

The speed with which it travels must be specified by a feedrate com- 
mand (F). 

The distance which it is to travel (or the position it is to attain if in 
the Absolute Mode) is specified with a distance command (D). 

An example of a program block utilizing the above commands is: 

The above command block would send the X axis a distance of 
150000 system units at a feedrate of 10000 system unitslsecond. 

NOTE: When programming through AS-232 communication, the feedrate 
need only be entered with the first index Mock. After that the feedrate 
need only be entered if it is to be changed. 

I .  Axis Free-Run 

The axes are commanded to free-run by the command R and a " + " 
or "-" sign to signify CW ( + ) or CCW (-). Example: 
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The above command tells the Y axis to free-run in the CW direction 
at a speed of 10000 system units/second. 

C. DWELL 

A program dwell can be entered into your program with a DW com- 
mand, followed by the duration of the dwell in tenths of seconds. Ex- 
ample: 

Either above command will cause a 1 second dwell within your 
pro#?- 

D. HOME 

Send an axis home with command H followed by the axis or axes to 
be sent home and an end-of-block character. Example: 

H X *  
or 

H XYUV 

The first example will send X axis home. The second command will 
send all axes home. 

OUTPUT STATE 

To establish the output as a 1 (true), a 0 (false) or an X (don't care), 
send the command "01" followed by a 1,0 or X. Example: 
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In the above example, 01 is to be programmed to a 1 ,02  to a 4 0 3  
is a "don't care" and 04 is also a "don't care". "Don't care" leaves the 
state of an output unchanged. 

F. INPUT STATE 

To set up the state you wish the inputs to attain before the program 
continues, program an "IT" command, followed by the desired states 
and an end-of-block character. Example: 

The above command states that the program should wait until I2 is 
a 0, I3 is a 0 and I4 is a 1. State of Input I1 does not matter since it is 
programmed as a "don't care". 

G. OUTISTOP STATE 

To output values to the Outputs when the program is stopped 
(through the STOP key, a feedhold, or pressing key #3 on the front 
panel), enter the command "0s" followed by the desired values and an 
end-of-block character. Example: 

When the program is stopped, a zero will be output on 01 and 02, 
a one will be output on 03 and 04. 
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OUTIRUN STATE 

To output values to the Outputs when the program is allowed to run 
again by pressing RUN or releasing the feedhold (after the STOP key, 
key #3, or feedhold has been pressed), program "ORw followed by the 
desired values and an end-of-block Example: 

In the above example, when the program run is allowed to continue, 
the outputs will remain unchanged (all have been programmed as 
"don't cares"). 

REPEAT LOOP START 

The command to start a repeat loop in your program and the num- 
ber of times the loop executes is established with a "RSw command, fol- 
lowed by the number of times to repeat and an end-of-block 
Example: 

The repeat loop beginning has been marked, and the loop is to be 
repeated 8 times. 

J. REPEAT LOOP END 

To mark the end of the repeat loop (discussed in the above subsec- 
tion), program command "RE" followed by an end-of-block. Example: 

Repeat loops may be nested to eight levels deep. 
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K. CONDITIONAL REPEAT LOOP END 

To end the repeat loop based on input conditions, program "RC fol- 
lowed by the required input state and an end-of-block Example: 

The above example states that the repeat loop will end when the in- 
puts are as follows: I1 is a 1, I2 is a 0. I3 and I4 have no control over 
the above program block. 

L. STARTING FREE RUN AFTER A STOP FREE RUN 

After a free run has been stopped (discussed in the next subsec- 
tion), programming an "Rw followed by the axis or axes to be restarted, 
will start the axis or axes again. Example: 

R X (or) 
R XYUV * 

The first example restarts the X axis free run. The second example 
restarts all axes free run. 

M. STOP AXES FREE RUN 

To stop an axis or axes' free run, program an "S" command, followed 
by those axes that are to be stopped, and an end-of- block character. 
Example: 

s x *  (or) 
sxv*  (or) 
SXYW* 
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The first example stops an X axis free run. The second stops an X 
and Y axes free run. The third stops an all-axes free run. 

N. REPEAT PROGRAM 

To repeat the entire program from the start, enter command 'W' 
and an end-of-block. Example: 

Remember, any commands following this command within your 
program will not be executed. 

0. LOAD POSITION REGISTERS 

You may load any of the axes position registers with an "Ln com- 
mand, followed by a distance and an end-of-block. The value, which is 
in system units, may be a positive or negative number or may be a 
zero. Example: 

In the above example, the X and Y position registers are loaded 
with zeros. This command may be used to establish an absolute 
reference position. The axes may be moved to this reference position 
by programming, in the absolute mode, an Index block with distance 
values equal to the reference position. 

INCREMENTAL MODEIABSOLUTE MODE 

In the incremental mode, a distance command tells Unidex 11 how 
much further to move the axes. For example: 
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This command would move the X axis 1000 steps in the CW direc- 
tion each time it was executed. 

Program "IN", followed by an end-of-block, to establish the in- 
cremental mode. Example: 

In the absolute mode, on the other hand, a distance command is an 
absolute position. For example: 

When in the absolute mode, the above example tells Unidex 11 to 
send the X axis to the position 1000. Once there, the reexecution of 
the above command will not move the axis any further since it is al- 
ready at the position commanded. To establish the absolute mode of 
programming, enter: 

Q. BEEPER 

To turn the beeper ON, program "BN" followed by end-of-block. 
To turn it OFF, program "BF" followed by end-of-block. Example: 

The above example turns on the beeper for 1/2 of a second and then 
turns it off. 
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A label (0 to 99) labels a block of program as the place to which the 
program goes when a GOSUB (go to subroutine) or a GOT0 com- 
mand is encountered. It is programmed with a "LB" command, fol- 
lowed by the number and an end-of-block 

This command directs program flow to a label. Enter "GT" and a 
label number, followed by an end-of-block. Example: 

The above command tells Unidex 11 to continue program execution 
at label 20. 

T. GOSUB 

The command that tells Unidex 11 to execute a subroutine at label 
#nn is the "GS" command, followed by the block label number and an 
end-of-block. Example: 

The subroutine to be executed is located at label #IS. 
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U. SUBROUTINE RETURN 

This command causes Unidex 11 to return from the subroutine to 
the program block that immediately follows the "GS nn" block 
(descnid in the previous subsection) . Every subroutine should end 
with a Subroutine Return. 

Subroutines may be nested to 8 levels deep. 

V. PROGRAM STOP 

Program stop marks the place in the program at which program ex- 
ecution ends. Enter: 

Subroutines should be placed afer this block 

CONDITIONAL GOT0 

The command "CI", followed by a label number, an "I" and four 
input values, states that the program should go to a specific block if 
the input statuses match the specified values. For example: 

The above command tells Unidex 11 to go to the program block 
labeled "22" when I1 is 1, I2 is 0, and I4 is 0. If the inputs are not these 
values, continue with the next program block. 
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X. CONDITIONAL GOSUB 

The command to send the program to a subroutine if the input 
statuses match specified values is "CS". It must be followed by the 
label number, an "I" (for input) and the desired input values. For ex- 
ample: 

The above command tells Unidex 11 to go to the subroutine labeled 
"33" when the value of I1 is 1, I2 is 1, I3 is 0. If these input conditions 
do not exist, continue with the next program block. 

Conditional subroutines may be nested in combination with regular 
subroutines to 8 levels deep. 

Y. CORNER ROUNDING/NON-CORNER ROUNDING 

The command to implement comer rounding is "Con followed by 
an end-of-block. Example: 

The above example would enable comer rounding for all four axes. 

The command to go back to non-comer rounding is "NC' followed 
by an end-of-block. Example: 

The above command would take all four axes out of the corner 
rounding mode. 
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2. ACCELERATIONIDECELERATION RAMP TIME 

The acceVdecel ramp time can be programmed in milliseconds by 
the command "AD" followed by the desired time and an end-of-block 
character. Example: 

I .  the above example, the acceleration ramp time as well as the 
deceleration ramp time will be 10 milliseconds. The maximum value 
is 4999. This command will be executed only when the required o p  
tion is included in the system. 

AA. BINARY DIGITAL OUTPUTIBCD DIGITAL OUTPUT 

To program the Digital Output to be a binary number, enter com- 
mand "DD" followed by the number ("nnnn") to be output and an 
end-of-block. Note: (nnnn < = 4095). The binary equivalent of the 
number you enter will be output. Example: 

In the above example the binary equivalent of the number 22 will 
be output on the 12 output lines as: OOOOOOOlOllO 

To program the Digital Output to be a BCD number, enter com- 
mand "DBn, followed by number ("nnn'') to be output and an end-of- 
block Note: (nnn < = 999). Example: 

The number 22 will be output in BCD format as 0000 0010 0010. A 
mSec strobe will be output on the strobe line after the 12 bit value set- 
tles. 
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BB. END EDIT 

The character that is placed at the end of a downloadable file is the 
percent sign (%). Just place it at the end of your tile without an end- 
of-block, Example: 

When downloading a program, this character takes Unidex 11 out 
of the edit mode and back to the system command mode. 

SECTION 5-3 SAMPLE RS-232 COMMANDS 

A few brief samples will help demonstrate the commands discussed 
in the last section. 

SAMPLE IMMEDIATE COMMANDS 

## ; Interface active 
IHXY*  <CR><LF> ; Send home X and Y 
IXF10000 Dl0000 * cCR> cLF> ; MoveXaxis 
IYF~OOOOD~OOOO* cCR>cLF> ; MoveYaxls 
I BN * <CR> cLF> ; Beeper ON 
I BF* <CR><LF> ; Beeper OFF 
I X F100 Dl000 Y F100 01000 * ; X and Y axes move 
<CR> <LF> 

SAMPLE MOTION PROGRAM 

## 
EOl * 
HXY* 
X F10000 D10000 

; Interface active 
; Edit program 1 
; Send X and Y axes home 
; Move X axis 
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; Mwe Y axis 
; Beeper ON 
; Dwell for 2/10 second 
; Beeper OFF 
; End edit mode 

Send F < CR > < LF > to set Unidex 11 to the block number print- 
ing mode. 

The above command will cause program #1 to be printed with 
block numbers. - 

Cancel numbering with a G command. 

Program #1 may be run block by block by sending: 

and successive < CR > c LF > for successive blocks. To run this 
same program in the Auto Mode, send: 

It may be deleted by sending: 

Check your directory with a PD command to verify that program #1 
has been deleted. 

The X position register may be read by sending: 
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The Y position register may be read by sending: 

Send J c CR > < LF > to put Unidex 11 in the Service Request 
Mode. (You may enter a character of your own choosing or use the 
default service request character, %.) When this character is sent by 
Unidex 11, acknowledge it with a Q < CR > < LF > (query) before 
continuing. If nuuling the program in the auto mode, the service re- 
quest will come after the program execution. If running a program 
block by block, it will follow each block. 

Send command K < CR > < LF > to cancel the service request 
mode. 
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The following is a list of commands for the Unidex 11 when operat- 
ing via the RS-232 communication bus in the system command mode. 

NOTE: System commands must be entered as upper case letters. 

SYSTEM COMMANDS 

: Activate RS-232 interface 
: Run program # nn in AUTO mode (M = 0 to 
99). 
: Run program # M in BLOCK mode (subsequent 
c CR > c LF > will execute successive program 
blocks). 
: Reset Unidex 11 after previous system command 
is executed. 
: Cancel S or R command 
: Be& downloading program #M. Existing 
program #M will get deleted automatically. 
: Delete program # na 
: Clear program memory (all programs). 
: Insert block numbers when printing programs. 
: Cancel block number printing (default state) 
: Put Unidex 11 in H O W  mode (Trigger required 
to execute programs). Hold mode cancelled by 0 
c C R >  cLF>.  
: Execute program block (string) in the immediate 
mode. 
: Set up Unidex 11 to send Service Request after ex- 
ecution. 
: Cancel set up to send SRQ (default state) 
: Go to Local with Remote enabled. 
: Set up to transmit status in binary format (default 
state) 
: Set up to transmit status in Hex-ASCII format 
: Cancel HOLD mode (default state) 
: Print X axis position register value 
: Print Y axis position register value 
: Print U axis position register value 
: Print V axis position register value 

APPENDIX 1: PAGE 1 
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: Print Diredory listing 
: Print program #nn 
: Print all programs in memory 
:Printstatusbytes 
: Query (serial poll); Unidex 11 returns a byte 
-: Enable Remote Mode from host controller 
: Enable Joystick Mode from host colltroller 
: Trigger to start program execution 
: Reset Unidex 11 

MOTlON PROGRAM COMMANDS 

or/ 
X F •’fff•’E D dddddddddd 

DWnnn.n* 
H X *  
H Y  
H XYUV 
OT l0XX 

m l *  
0s 0011 
OR XXXX 
Rsnnnn* 
RE 
RC 10x0 * 
R X *  
RYUV* 
S X *  
SYUV* 
RP* 
L X dddddddddd 
L Y ddd 
LUO 

: End of block (terminates block) 
: X axis move at feedrate fflW steps/sec a distance 
of dddddddddd steps, CW 
: Y axis feedrate ffff steps/sec fiec-run CW 
: U axis feedrate ffffl steps/sec free-run CCW 
: V axis move at fedrate ff steps/sec a distance of 
dddd steps, CCW 
(* placcd as required) 
: Dwell nnns seconds 
: X axis home 
: Y axis home 
: All four axes home 
: output 01,02,03,04 
l: True 0: False X Don't care 
:Wait until input state 11,413, I4 matches XOOl 
: OUT/STOP state 
: OUTmUN state 
: Repeat loop start nnnn times 
: Repeat loop end 
: End Repeat loop on input condition 10x0 
:StartfrcerunaxisXafterStop(SX) 
:StartfreerunaxesY,UandV 
:StopfreerunaxisX 
:StopfretrunaxcsY,UandV 
: Repeat Program 
: Load position register X with dddddddddd 
: Load Y axis position register with ddd 
: Load U axis register with 0 (zero). 

APPENDIX 1: PAGE 2 
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: Load V axis position register with -dddd 
( * placed as required) 
: Incremental mode 
: Absolute mode 
: Beeper OFF 
: Beeper ON 
: Label # M 

: GoTo label #M 

: GoSub label #M 

: Subroutine Return 
: Program Stop (end of program execution) 
: Conditionally GoTo label # M if input state is 
10x0, else continue 
: Conditionally GoSub label #M if input state is 
UU(X, else continue 
: Corner rounding mode 
: Non-comer rounding mode 
: AcccUDecel ramp time in milliseconds 
: Binary digital output (nnnn < = 4095) 
: BCD digital output (nnn < = 999) 
: End edit (downloading) 

APPENDIX 1: PAGE 3 
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SERVICE AND REPAIR 

General repair of equipment consists entirely of solutions listed in 
the chapter on Troubleshooting (chapter 4 of Part 11 of this manual), 
or the removal and replacement of the Translator or Control 
Board(s), should the need arise. 

If under warranty, repairs of defective electrical components of 
the Control and Translator boards should not be attempted, since 
I to do so would void the entire warranty. 

If necessary, any on-site service should be performed by an ex- 
perienced electronic technician, preferably one trained by Aerotech. 

SHIPMENT 

The procedure for shipping equipment back to Aerotech, which is 
described below, pertains to warranty as well as non-warranty repairs. 

1. Before shipping any equipment back to Aerotech, the person 
making the return must call ahead for a "Return Authorization 
Number". 

The equipment being returned must be encased in a proper 
cushioning material and enclosed in a cardboard box. 

l ~ a l l  for a *Return ~uthorization Number1' if it is necessary to ship I 
1 any part to the factory. I 

/warning: Damage due to improper packaging voids warranty! I 
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SERVICE AND REPAIR 

Aerotech Sales and Service offices are listed below and on the following pages. For 
service and information, contact the office servicing your area. 

AEROTECH, INC. SALES OFFICES 
World Headquarters 
AEROTECH, INC. 
101 Zeta Drive 
Pittsburgh, PA 15238 

Phone (412) 963-7470 
FAX (41 2) 963-7459 
M (71 0) 795-31 25 

AEROTECH NORTHEAST 
Executive Suite 120 
270 Farmington Avenue 
Farmington, CT 06032 
Phone (203) 673-3330 
or (203) 673-2503 
FAX (203) 674-1 536 

MA, CT. VT, ME, RI, NH, 
eastern NY 

AEROTECH CENTRAL-WEST 

26791 Lake Vue Drive #8 
Perrysburg, OH 43551 
Phone (41 9) 874-3990 
FAX (419) 874-4280 
MI, IN, KY, western OH 

AEROTECH MIDWEST 
PO Box 625 
Dundee, IL 601 18 
Phone (312) 428-5440 
FAX (31 2) 428-5471 
IL, MO, KS, WI, MN, ND, SD, 
IA, NE 

AEROTECH, CENTRAL-EAST 
856 CottOClWOOd Drive 
Monroeville, PA 15146 

Phone (412) 3734160 
FAX (41 2) 3734163 
W, western PA, western NY, 
eastern OH 

AEROTECH SOUTHWEST 
6001 Village Glen Drive - 

#3101 
Dallas, TX 75206 
Phone (214) 987456 
FAX (214) 9874706 
TX, OK LA, AR, CO, UT,M, 
WY, ID, NM 

AEROTECH NORTHWEST 

444 Castro Street 
Suite 400 
'~ountain View. CA 94041 
Phone (41 5) 967-4996 
FAX (415) 9674998 
northern CA, OR, WA, NV 

AEROTECH WEST 
Suite 21 7 
7002 Moody Street 
La Palrna, CA 90623 
Phone (213) 860-7470 
FAX (21 3) 860-4639 
AZ, southern CA 

AEROTECH MID-ATLANTIC 
521 Kingwood Road 
King of Prussia, PA 19406 

Phone (21 5) 265-6446 
FAX (21 5) 265-3566 
MD. DC, DE, NJ, northern 
VA, eastern PA 

AEROTECH SOUTH 
ATLANTIC 
8804 Lomas Court 
Raleigh, NC 27615 
Phone (919) 848-1965 
FAX (91 9) 848-3393 
NC, TN, southern VA, AL, FL, 
GA, SC, MS 
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,-.-. 
INTERNATIONAL SALES OFFICES 

AEROTECH LTD. AEROlECH GMBH AEROTECH AUSTRALASIA 
3 Jupiter House, Calleva Park Neumeyerstrasse 90 224 Carr Street 

- Aldermaston 8500 Nuemberg 10 Suite 7 
Berkshire RG7 4QW England West Germany Leederville 6007 
Phone (07356) 77274 Phone (091 1) 521 031 Western Australia - 
TLX 847228 TLX 622474 Phone (61 9) 328-2540 
FAX (07356) 5022 FAX (0911) 521235 FAX (61 9) 227-6670 

- 
INTERNATIONAL REPRESENTATIVES 

- BRASITEC Y. BEN MOSHE SlMCO 
Rue Americo Brasiliense, 2069 PO Box 18125 208, First Floor 
Chacara Santo Antonio Tel Avtv 61 181 Ajmeri Gate 

- Cep 04715 - Sao Paulo - SP Israel New Delhi 1 10 006 India 
Brazil Phone (9723) 751 5007 Phone 652986 
Phone (551 1) 523 4044 or (9723) 751 3268 TLX 031 -621 76 HARS IN 
TLX 1 130691 BRTC TLX 342436 BMS IL FAX (91 11) 510697 

FAX (9723) 7273 1 9 

OPTIKON CORPORATION LTD. DONG DO TRADING CO. LTD. TOKYO INSTRUMENTS INC. 
410 Conestogo Road Rm 903, Kwang Sung Bldg. Asahi-Seimei Bldg. 
Waterloo, Ontario 831 -47 Youksamdong 6-8-1 0 Nishikasai 
Canada, N2L 4E2 Kangnam-Ku, Seoul, Korea Edogawa-Ku 
Phone 51 9-885-2551 Phone (822) 556-2292 Tokyo 134 Japan 
FAX 51 9-885-471 2 FAX (822) 556-2902 Phone (813) 686-4711 

TLX 29734 DONG DO FAX (813) 686 0831 

HlSCO (MALAYSIA) SDN.BHD. 
1 Lorong SS1316A 
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AEROTECH" 

Warranty and Field Service Policy 

A a o t e c b , I n c . w c m m t s i t s ~ t o b e f i a ~ d e f ~  
causedbyfaultymataialsororporn~~kmanshipfcmaminimum 
period of one yerr from date of shipment from Aaotech. 
Aaotech's liabiliry is limited to replaing, repairing or issuing 
credit, atitsopion. formypoducts whichareretumedbythe 
o r i g i n r l ~ d u r i n g t h a w a r a n t y p a i o d .  Aaotechmaka 
no warranty t h a t i t s ~ m f i t f o r t h e l l s c o r ~ m t o w h i c h  
theymnyb;epltby-thebuyer,whethaornots&h&orpurpom 
has ken disclosed to Acnrtech m specifications or drawings 
previously or subsequently prov&d, or whether or not 
Amtech's products are specifically designed and/or mads- 
tured for buya's use or purpose. Amtech's liability on any 
claim for loss or damage arising out of the sale, resale or use of 
any of its produds shall in no event exceed the selling price of 
rhelmit 

Laser Product Warranty r 

AmtecbInc.warrntrirslaraproductstotheori~ 
plllr:hara for a minimum period of one year kom date of ship 
mcnt This w~antycovasdefects m ~ h i p a n d m a t a i a l  
and is voided for all  l w  powu supplies, plasma tubes and lasa 
systems subject to electrical or physical abuse, tampaing (such 
as opening the housing or ranoval of the serial tag) or impropa 
opaation as detamined by Amtech. This warranry is also 
voided for failwe to comply with Aaotech's return procedures. 

Return Products Procedure 

Claims for shipment damage (evident or concealed) must be 
filed with the carrier by the buya. Aaotech must be notified 
within (30) days of shipment of inanrect materhb. NO product 
may be returned, whetha in warranty or out of warranty, without 
first obtaining approval from Amtech. No credit will be given 
nor repain made for products reamed without such appoval. 
Any returned product(s) must be accompanied by a return 
authorization number. The return authorization number may be 
obtained by calling an Aaotech m i c e  centa. Roducts must 
be returned, prepaid, to an Aaotech service center (no C.O.D. or 
Collect Freight acceped). The status of any product retumed 
later than (30) days afta the issuance of a retum authorization 
number will be subject to review. 

Returned Product Warranty Determination 

After Amtech's examination, warranty or out4wananty 
status wil l  be detamined. If upon Amtech's examination a 
warrantied defect exists. then the poduct(s) will be repaired at 
no charge and shipped prepaid, back to the buya. If the buyer 
desires an air freightreturn, theproduct(s) will be shippedcollect. 
Warranty repairs do mt  extend the original warranty period. 

Returned Product Non-Warranty Determination 

Afta Amtech's examidon. the buya shall be notilied of 
the repais cost At such time the hyamust  issue avalid purchase 
orda to cova the cost of the repair and freight, or authorize the 
product(s)tobeshippedbackasis.atthebuyer'satpense. 
Failure to obtain apmchasc order number or approval within (30) 
days of notification will result in the poduct(s) being rehPned as 
is. at the hya ' s  expense Repair work is w d  f a  (90) days 
Erom date of shipment Replacement components an warmnted 
for one year from date of shipment 

Rush Servlce 

At timu, the buyer may desire to expedite a repair. Regard- 
less of warranty or outof-warranty status. the buyer must issue 
avalidpm:haseordatocovutheaddedrushsavicecost. Rush 
savice is subject to Aaotcch's appoval. 

On-She Warranty Repair 

If an Auotech product cannot be made functional by 
telephone assistance-or by rending and having the custom& 
insull replacanent pou. and cannot be returned to the Aaotech 
savice cmta for repair, and if Amtech detamines the problem 
could be warranty- related, then the following policy applies. 

Aaotech will provide an on-site field m i c e  repnsmtative 
in arruoruble amount of time, povided that the customa issues 
avalidplrchpseorderto Aaotechcovaing all transportationand 
subsistena costs. For w m t y  field repairs, the customer will 
not be charged for the cost of labor and mataial. If savice is 
rcndaed at times otha than normal work periods, then special 
savice rates apply. 

If during the on-site repair it is detamined the jmblem is not 
warranty related, then the tams and amditions stated in the' 
following "On-Site Non-Warranty Repair" section apply. 

On-Site Non-Warranty Repair 

If an Aerotech product cannot be ma& functional by 
telephone as* or purchased replacanent parts, and cannot 
be retumed to the Amtech service center for repair, then the 
following field service policy applies. 

Amtech will provide an on-site field service repnsmtative 
in a reasonable amount of time. provided that the customer issues 
a valid purchase order to Aaotech covaing all transportation and 
subsistence costs and the prevailing labor cost, including navel 
time, necessary to complete the repair. 

AEROTECH, Inc., 101 Zeta Drive, Pittsburgh, Pennsylvania 15238 

Phone (41 2) 963-7470 TWX 71 0-795-31 25 FAX (41 2) 963-7459 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


